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PREFACE 



Manual Objectives 

This manual describes the use of the tools available for the VAX 
11/780 WCS user. The appendices contain the VAX 11/780 Definition 
Language, and a sample program expressed in this language. 

Intended Audience 

This manual is intended for assembly language programmers and hardware 
engineers. The reader is assumed to be familiar with microprogramming 
and the characteristics of the VAX CPU architecture. 

Structure of this Document 

This manual describes the process of assembling, loading, and 
executing a microprogram. 

Associated Documents 

Information on the MICR02 assembler is given in the following 
document: 

MICR02 User's Guide/Reference Manual (AA-H531A-TE) 

Information on the VAX 11/780 Data Path is given in the following 
document: 

VAX 11/780 Data Path Description (AA-H307A-TE) 

Information on the VAX 11/780 software is given in the following 
document; 

VAX 11/780 Software Handbook 

The VAX/VMS command language and environment are described in the 
following document; 

VAX/VMS Command Language User's Guide (AA-D023A-TE) 

The text editing capability is described in: 

VAX-11 Text Editing Reference Manual {AA-D029A-TE) 



Information on the VAX 11/780 Hardware Is given in the following 
documents: 

VAX 11/780 Hardware Handbook 
VAX 11/780 Architecture Handbook 

Conventions Used in this Document The conventions used in this 
document are the same as those used in the VAX/VMS Command Language 
User's Guide (AA-D023A-TE) . 



CHAPTER 1 
INTRODUCTION 



The VAX-11/780 Extended Writable Control Store consists of 2048 words 
occupying addresses 1800 through IPFF, 1024 words occupying addresses 
1C00 through IFFF when G&H is present. Each word contains 96 bits 
plus three parity bits. User microprograms that enhance a machine for 
specific applications execute in the Extended WCS. The process of 
writing, loading, and executing microprograms is diagrammed below. 
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The first step in microprogramining the WCS is the creation of the 
microprogram. To do this, you write the microprogram in MICR02 source 
language and create a source file (.MIC). Then, you assemble the 
microprogram to create a listing file (.MCR) and an object file 
(.ULD). MICR02 detects as many errors as possible in the source 
microprogram. You correct the errors and reassemble until you are 
satisfied with the resulting microprogram. 

When you are ready to test the microprogram, you load it into the WCS 
using the microprogram loader, MICLD. You can then transfer to the 
microprogram by executing an XFC instruction in a main memory program. 

This manual describes assembling, loading, and executing a 
microprogram for the VAX 11/780 WCS. Some information on debugging a 
microprogram can be found in Appendixes C and D of the VAX 11/780 Data 
Path Description (AA-H307A-TE) . 

A macro language for microprogramming the VAX 11/780 is given in 
Appendix A. This language, called the VAX 11/780 Predef inition 
language, defines the fields of the microword and a set of macros for 
performing the logical functions associated with microprogramming the 
VAX 11/780. A VAX 11/780 microprogram written in this definition 
language is given in Appendix B. 



CHAPTER 2 
ASSEMBLING YOUR MICROPROGRAM 



MICR02 IS a general purpose tool, written in BLISS, that executes 
under user control in the VAX/VMS environment. The MICR02 language 
lets you express the actions of a microprogram symbolically. 

The MICR02 assembler translates a microprogram written in its source 

language to the bit representation that is loaded into the Extended 

WCS. In doing this, it performs syntactic checks on the program and 
issues messages if the source microprogram is not valid. 

Further, MICR02 allocates any microwords that you do not specifically 
allocate. You can allocate a microword absolutely, specify a 
constraint on its allocation (such as the two lowest order bits of the 
address must be zero) , or leave the allocation to MICR02. 

The following sections provide a quick reference to the MICR02 
language and its use. A complete description of the MICR02 assembler 
IS given in a separate document: 

MICR02 User's Guide/Reference Manual (AA-H531A-TE) 

The MICR02 User's Guide/Reference Manual is a tutorial, which contains 
many examples of the use of the MICR02 language. 



2.1 PROGRAM STRUCTURE 

The MICR02 assembler is a line-oriented processor, which accepts a 
sequence of input lines written in MICR02 source language and produces 
a listing file and an object module. 

The input to MICR02 is a source program. A MICR02 source program can 
contain one or more memories. The bit-numbering direction and the 
program radix apply to the entire program. 
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2.1.1 The Bit Numbering 

The .LTOR and .RTOL keywords define the way in which the bits of a 
microword are numbered, so that MICR02 knows whether to count from the 
left end or the right end of the word to locate a bit position. The 
form of the bit-numbering keyword-line is the keyword itself, namely: 

• LTOR 
.RTOL 

The .LTOR keyword directs MICR02 to consider the bits of the microword 
numbered from left to right. The .RTOL keyword directs MICR02 to 
consider the bits numbered from right to left. 

If no bit-numbering keyword is given, then .LTOR is assumed. 

MICR02 uses the first .LTOR or .RTOL keyword it finds to establish the 
direction in which the bits are numbered and ignores any subsequent 
bit-numbering keywords in the program. 

2.1.2 The Program Radix 

The program radix is set by either the .OCTAL or .HEXADECIMAL 
keywords. The form of the .OCTAL and .HEXADECIMAL keyword-line is 
simply the keyword itself, as follows: 

. OCTAL 
.HEXADECIMAL 

MICR02 uses the first program radix keyword it find and Ignores any 
subsequent program radix keywords in the program. 



2.1.3 Memories 

A program can include data for as many as 26 memories. Except for the 
bit-numbering convention and program radix, which can be specified 
only once in a program, all other constructs are considered to belong 
to a memory. Each memory has its own address-space, word-width, 
field- and macro-definitions, and microinstructions. 



The beginning of a section of the memory is specified by a 
memory-indicator keyword. The memory-indicator keywords are as 
follows : 
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.XCODB 

where x is any one of the letters in the alphabet 

ex. .UCODE 
.ACODE 

The identification, definitions, and instructions following that 
memory-indicator and up to the end of the program or another 
memory-indicator are associated with the specified memory. 



2.1.4 The Program Title 

The .TITLE keyword-line supplies a title for MICR02 to use as part of 
the heading of the output listing. MICR02 reproduces the quoted 
string following the .TITLE keyword as part of the first line of the 
output listing. The .TITLE keyword-line has the following form: 



.TITLE "title-string' 



2.1.5 The Table of Contents 

The .TOC keyword-line supplies a subtitle and adds an entry to the 
table of contents. MICR02 reproduces the text given in quotes 
following the .TOC keyword as part of the second line of the page 
heading of the output listing. The .TOC keyword-line has the 
following form: 



.TOC "text-string" 



2.1.6 Listing Pagination 

The .PAGE keyword-line indicates a new listing page and, optionally, 
provides a table of contents entry and a subtitle. 

To simply indicate a new page for the output listing, include the 
.PAGE keyword without any text string, as follows: 

.PAGE 



To start a new page, add a subtitle, and make an entry in the table of 
contents, add a text string to the .PAGE keyword-line, as follows: 

.PAGE "text- string" 
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2.1.7 Comments 

Comments can be included anywhere in the program. A comment begins 
with a ";" character and ends at the end of the line. 



2.2 FIELD DEFINITIONS 

A field-definition consists of a name followed by the separator ' /= ' 
followed by the position of the bits within the word to be associated 
with the field name followed by a list of one or more qualifiers. The 
form is: 

field-name /= < left-bit : r ight-bit > { , qualifier ... } 

A single bit field can be expressed by including only the left-bit 
within the angle brackets. Qualifiers can be omitted. 



2.2.1 Names 

A field-name can be any valid MICR02 name. MICR02 allows a name to be 
made up of characters from the following set: 



A 


B 


C 


• • • ^ 


Upper case letters 


a 


b 


c 


• • • £t 


Lower case letters 





1 


2 


... 9 


Numbers 


! 








Exclamation mark 


# 








Hash mark 


& 








Ampersand 


( 








Left parenthesis 


) 








Right parenthesis 


< 








Left angle bracket 


> 








Right angle bracket 


* 
+ 








Asterisk 
plus sign 


- 








minus sign 


■ 








period 


? 








question mark 
Underscore 
Space and tab 
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The left-bit and right-bit are decimal numbers that identify the 
beginning and end bits of the field in the microword. If you 
specified right-to-left bit numbering, then the left-bit must be 
greater than or equal to the right-bit. If you specified 
left-to-right bit numbering, then the left-bit must be less than or 
equal to the right-bit. 



2.2.3 Qualifiers 

Qualifiers are used to establish a default for a field, to identify 
the field as one that can contain a label, to designate a field to be 
used for a parity bit, and to associate the setting of a field with 
the condition of other fields within the microword. 



2.2.3.1 The .DEFAULT Qualifier - The .DEFAULT qualifier specifies a 
value that MICR02 can use for a field when the field is not explicity 
set. The form is: 

.DEFAULT = expression 

In forming a microword, MICR02 begins with a word consisting of all 
zeroes, sets the fields explicitly set in the microinstruction, and 
then applies defaults. MICR02 uses a default for a field if and only 
if no bit of the field is set explicitly. 

In applying defaults, MICR02 uses the order in which the fields are 
specified in the microprogram. 



2.2.3.2 The .ADDRESS and .NEXTADDRESS Qualifiers - MICR02 requires 
that the jump field he identified by either an .ADDRESS or 
.NEXTADDRESS qualifier. A field defined with the .ADDRESS or 
.NEXTADDRESS qualifier can be set to the value of any label in the 
program. The form is simply the keyword, namely: 

.NEXTADDRESS 
.ADDRESS 

In addition to designating the associated field as a jump field, the 
.NEXTADDRESS qualifier specifies that the default for the field is the 
value of the address associated with the next microinstruction given 
in the program. 
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2.2.3.3 The .VALIDITY Qualifier - The .VALIDITY qualifier lets you 
make assertions about the conditions under which a field can be 
legally set. The form is: 

.VALIDITY = expression 

The .VALIDITY qualifier associates a validity expression with a field. 
If the validity expression is not satisfied when the field is set in a 
microword, MICR02 produces a warning message. 



2.2.4 Value Definitions 

A value-definition associates a name with a particular value of a 
particular field. 

value-definitions follow a field definition. A value-definition 
conists of a value-name follov^ed by the separator '=»' followed by the 
value to be equated with that name. The value-definition can also 
have its own .VALIDITY expression. Thus, the form is: 

value-name=value , .VALIDITY=exp 



A value-name is any valid MICR02 name, as defined in Section 2.2.1. 
The .VALIDITY expression is optional. 
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2.3 EXPRESSIONS 

An expression in MICR02 is enclosed in angle brackets. An expression 
can be any of the following: 

A number 

An expression name 

A function call 

A field value name 

A field contents indicator 

A predefined symbol 

The following sections consider each of these cases in detail. 

2. 3. 1 Numbers 

MICR02 recognizes integers or decimal numbers. An integer is 
interpreted according to the program radix. A number with a decimal 
point is always interpreted as a decimal number. The program radix is 
set by either the .OCTAL or the .HEXADECIMAL keyword. If a program 
radix is not given, then an octal radix is assumed. 

2.3.2 Expression-Names 

An expression-name is defined by the .SET keyword as follows: 
.SET/expression-name = <expression> 

2.3.3 Function Calls 

MICR02 provides functions for comparison, arithmetic, and Boolean 
operations. Also, MICR02 provides functions to detect parity, shift, 
and select a case from a set of choices. 
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The functions are given in the following table; 
Function Value 



Comparison 
.EQL[opl,op2,...] 
.NEQ[opl,op2, . . . ] 
.GTR[opl,op2, . . .] 
.GEQ[opl,op2, . . . ] 
.LSS fopl,op2, . . . ] 
.LEQ[opl,op2, . . . ] 



Ar 
.MAX [opl,op2, . 
.MIN[opl,op2, . 
. SUM[opl,op2, . 
.PR0D[opl,op2, 
.DIFF[opl,op2] 
.QU0T[opl,op2] 
.M0D[opl,op2] 



op2<>op3 and 



thmetic 

.] 

.] 

.] 

..] 





Boolean 


NOT [op] 




AND[opl,.. 


.] 


OR [opl, . . . 




XOR[opl,.. 


.] 


NANDfopl,. 


..] 


NOR [opl,.. 


.] 


EQV[op,...] 





1 if opl=op2=. . . 

1 if opl<>op2 and 

1 if opl>op2>. . . 

1 if opl>=op2>=. . , 

1 if opl<op2<. . . 

1 if opl<=op2<=. . , 



Value of largest operand 

Value of smallest operand 

opl+op2+. . . 

opl*op2*. . . 

opl-op2 

opl/op2 (truncated) 

remainder of opl/op2 



Boolean complement of op 
Boolean 'and' of operands 
Boolean 'or' of operands 
Boolean 'xor' or operands 
Boolean complement of the 'and' 
Boolean complement of the 'or* 
Boolean complement of the 'xor' 



Miscellaneous 



.PARITY[opl,op2,.. .] 
.SHIFT[opl,op2] 

•CASE [opl] OF [op2, . . .] 

. SELECT [{ opl, op2,} . . . ] 



If operands contain an even 

number of I's, then 1 else 
If op2 is positive, then shift opl 

left op2 places else shift 

opl right op2 places 
The (opl-th + 1) operand of the list. 

That is, if opl is 0, the first op2 is 

used. Up to 32 choices can be given. 
The first op2 for which 

opl is true 



The operands of a function can be expressions. 



2.3.4 Value-Names 

Since a value-name is only defined for a specific field, it must be 
qualified by the field-name when used in an expression as follows: 



field-name/ value-name 
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2.3.5 Field Contents Indicators 

The contents of a field can be designated in an expression by giving 

the field-name followed by a slash. For example, to find out if the 

current contents of field B contains the value 4, you write the 
following expression: 

.EQL[<B/>,<4>] 

2.3.6 Predefined Symbol Names 

The following symbols are predefined in MICR02, as follows: 
Symbol Meaning 

. (period) The address of the current 

microinstruction 

2.4 MACROS 

The macro capability of MICR02 permits the definition of a 
representation for a microprogram at a higher level than the basic 
field-value pairs. Once the fields of your microword are defined, a 
set of macros that set groups of fields appropriately for certain 
operations can be specified. Macros cannot generate more than one 
microinstruction. 



2.4.1 The Macro-Name 

Macro-names are formed using the set of characters given in Section 
2.2.1. In addition to these characters, MICR02 recognizes square 
bracket pairs and commas in macro-names as indicators of the number 
and position of the macro parameters. 

The number and position of parameters in a macro-name are an integral 
part of the name. (That is, the macro ABC[][] is not the same as 
ABC[,] .) 



2.5 THE MACRO-BODY 

The macro-body consists of any combination of field-settings and 
macro-calls separated by commas. When a macro is used in a 
microinstruction, MICR02 replaces the macro-name by the macro-body 
associated with that name. 
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2.5.1 Parameters 

Square brackets and commas indicate parameters in the macro-name. The 
character "@" followed by a decimal integer in the macro-body 
indicates the position of the parameter in the macro-body. This 
character pair is called a parameter-designator. 

The decimal integer in the parameter-designator refers to the 
position, numbering from left to right, of the parameter in the name. 

2.6 MICROINSTRUCTIONS 

The microinstructions describe the processing to be performed by the 
microprogram. These microinstructions are expressed in terms of the 
field- and macro-names defined. 

For each microinstruction, MICR02 translates names into the 
appropriate sequence of bits and creates the associated microword. 
The microinstruction contains the information MICR02 needs to set the 
bits of the microword. 

A microinstruction begins with an absolute address assignment, one or 
more labels, or both. Following this optional information, a sequence 
of field-settings and/or macro-calls is given separated by commas. 

That is, the form of the microinstruction is: 

address: 
{ label: } 

• • • 

{ field-setting } ,... 
{ macro-call } 

Both the address and label can be omitted. 



2.6.1 Continuing A Microinst ruction 

If a microinstruction occupies more than one line, the separator 
character ',' must be as the last non-blank character of all lines 
except the last line. For purposes of this discussion, the end of the 
line is assumed to be either the •;• character, which begins a 
comment, or the actual end of line. Thus the last non-blank charact-.r 
of a line means the last non-blank before the ';• or end of line. 
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2.7 THE MICROWORD 

MICR02 creates a microword in the following way: 

1. MICR02 begins with a word of the specified length in which 
each bit has a value of zero and a status of unset. 

2. MICR02 then fills in all the fields that are explicitly set 
in the microinstruction. 

3. Then, MICR02 sets any fields that have an associated default 
and that contain only unset bits. 

4. Then, MICR02 evaluates any VALIDITY expressions. 

5. Finally, MICR02 performs any parity adjustment indicated. 

2.8 THE ADDRESS SPACE 

The .REGION keyword determines the address-space. The .REGION keyword 
is followed by one or more pairs of address limits, as follows: 

.REGION/low-bound, high-bound.. . 

Low-bound and high-bound are expressions whose values are interpreted 
according to the program radix. An address-space thus can consist of 
any number of address-ranges. An address-range is specified by the 
low-bound and high-bound. 

Any number of .REGION keyword-lines can be given. MICR02 allocates 
the microinstructions following a .REGION up to the next .REGION 
keyword (or the end of memory) in the specified address space. 

If a .REGION keyword-line is not given at the beginning of a memory, 
MICR02 assumes that the address space begins at and ends at MAXPC, 
the highest available address for the given architecture. 



2.9 SPECIFYING THE METHOD OF ALLOCATION 

Within the specified address space, either sequential or random 
allocation (or some combination of both) can be used. 



2.9.1 Sequential Allocation 

In sequential mode, MICR02 allocates a microinstruction by taking the 
address of the previous microinstruction and adding 1. 
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MICR02 begins allocating with the first address in the address space 
defined by the .REGION keyword and continues incrementing until it 
reaches either an absolute address assignment or the end of an 
address-range. 

When it reaches an absolute address, MICR02 uses that address for the 
associated microinstruction and as the new base for incrementation. 

When MICR02 uses the last instruction in an address-range, it chooses 
the first address in the next address-range for the next 
microinstruction. After MICR02 uses the last address in the last 
range, it uses the address 0000 and issues an error message for each 
word allocated following the last legal allocation. 



2.9.2 Random Allocation 

In random mode, constraints can be given to select a set of addresses 
based on the low order bit configuration. Constraints are described 
in detail in the next section. 

MICR02 first allocates all absolute assignments and constraints and 
then allocates the remaining microinstructions starting at the first 
unallocated address in the first address-range and continuing 
sequentially through the unallocated addresses of the address space. 



2.9.2.1 Constraints - Many microprogrammable microprocessors perform 
conditional branching by ORing some logic function into the low order 
bit position of the next microinstruction address. MICR02 provides a 
constraint capability for generating a set of addresses for 
conditional branching. 

A constraint consists of an "==" character followed by a constraint 
string composed of a sequence of and 1 characters. 

A constraint specifies a set of addresses. In response to a 
constraint string, MICR02 chooses a base address that satisfies the 
low order bit configuration specified by the constraint. The bits of 
an address are always ordered from right to left. So the low order 
bit is the right-most bit. 

MICR02 then assigns the next n microinstructions to the addresses 
formed by systematically Increasing the base address counting only in 
those bits designated as O's in the constraint string. 
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2.9.2.2 Indicating 

1 • s , the^ 

character 

a or a 1 in that position 



a bit that can be or 

character ^'^ can 5i used 
informs MICR02 that it can 



1 - In addition to O'l 



for the 



m 
select 
base address. 



and 
a constraint string. This 
an address that has either 



2.9.2.3 The 
tions in 



the set , 
constraint string, as 

n=2**X 



size of the a ddress set - The number of microinstruc- 
is determined by the number of zeroes in the 



follows: 



Where X is the number of O's in the constraint string. 



2.9.2.4 Constraints Within Constraints - If MICR02 encounters a 
constraint string within the set of instructions it is allocating to 
the block of addresses associated with an outer constraint string, it 
skips to the next, address satisfying the inner constraint and then 
proceeds according to the algorithm specified by the outer constraint. 
The purpose of the nested constraint is to skip over some addresses 
that would otherwise be allocated by the outermost constraint. 



2.9.2.5 Terminating a Constraint - A null constraint within the scope 
of the constraint terminates the constraint. A null constraint is the 
"=" character. A constraint can also be terminated by an absolute 
address assignment; however, in this case, MICR02 issues a warning 
message. 



2.10 COMMUNICATION 



In MICR02, communication among memories in the same program 
communication among separate programs can be accomplished. 



and 



2.10.1 Memory Communication 

Each memory has its own definitions, identification, and 
address-space. However, if the same field-name is defined in more 
than one memory, then the value-names defined for that field in any 
memory are known in all other memories that define the field. This 
feature permits communication between memories. 
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2.10.2 Program Communication 

Separate programs can be assembled and loaded in a control store by 
handling address space assignment and communication. If, for example, 
you wish to have n separate programs, you divide the control store 
into n+1 logical spaces, namely: 

o Communication Space 
o Space for Program 1 
o Space for Program 2 

• • • 

o Space for program n 

If the address of entry points are fixed, these separate programs can 
transfer to one another. 



2.11 CONDITIONAL ASSEMBLY 

The conditional assembly capability permits suppression of the 
assembly of parts of a program. 



2.11.1 The Conditional Assembly Keywords 

Three keywords are provided for conditional assembly as follows: 

. IF/expression-name 
. IFNOT/ expression-name 
.ENDIF 

These keywords divide a program into blocks. The .IF and .IFNOT 
keywords begin a block. They include an expression-name that is 
associated with either a true (1) or false (0) value. These keywords 
have the following meaning. 

Keyword Meaning 

•IF/expression-name If expression-name is associated with a 

true value (1) , assemble the following 
block; otherwise suppress its assembly. 

. IFNOT/expression-name If expression-name is associated with a 

false value (0), assemble the following 
block; otherwise, suppress its 
assembly. 

In practice, a false value is any value that is not 1. For example, 
if the expression-name has the value 2, MICR02 considers it to 
represent a false value. 
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A conditional assembly block begins with either an .IF or . IFNOT and 
ends with either an .ENDIF for the same expression or another .IF or 
.IFNOT for the same expression. 



2.12 SETTING AND CHANGING EXPRESSION-NAMES 

Expression-names are defined and set with the .SET keyword as follows: 
.SET/expression-name=expression 

Once an expression-name is defined, .CHANGE keyword must be used to 
change its value. 



.CHANGE/expression-name = expression 



2.13 LIST CONTROLS 

The list controls specify which portions of the output listing are to 
be produced. 

MICR02 determines whether or not to make a contribution to a file by 
looking at a counter. If the counter contains a positive number, 
MICR02 contributes to the associated file. If the counter is a 
negative number, MICR02 does not contribute. 

The list controls are as follows: 

Keyword Meaning 

.LIST Increment the listing counter 
.NOLIST Decrement the listing counter 

.CREF Increment the cross reference counter 
.NOCREF Decrement the cross reference counter 

.BIN Increment the object counter 
.NOBIN Decrement the object counter 

.EXPAND List all fields explicitly inserted in an 
instruction after the last line of the 
instruction. 

.NOEXPAND Do not list fields. 

At the begi-nning of an assembly, each counter has the value 0. 
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2.13.1 The List Control Coun ters 

If a list control counter is positive, then MICR02 creates the 
specified part of listing. If a list control is negative, MICR02 
suppresses the specified part of the listing. 

The counter associated with the .LIST and .NOLIST control determines 
whether or not an output listing is produced. The counter associated 
with the .BIN and .NOBIN controls determines whether or not the object 
part (left field) of the listing is produced. The counter associated 
with the .CREF and .NOCREF controls whether or not names will be added 
to the cross reference map. The use of the MICR02 assembler in the 
VAX environment is described in the following sections. 



2.14 THE VAX 11/780 DEFINITION LANGUAGE 

The VAX 11/780 Definition Language describes the VAX 11/780 
architecture and provides a macro language for writing microprograms. 
A listing of this definition is given in Appendix A; the source for 
the definition language is available on a floppy in the VAX 11/780 WCS 
kit. This file (VAXDEP.MIC) is copied to SYS$LIBRARY when the user 
WCS tools are installed on a system. 



You can express the actions of a microprogram in the macros given in 
the definition language. Then, when you assemble your program, 
include the file VAXDEF.MIC as the first input file, as indicated 
Appendix A. 



you 
in 



2.15 USER INTERFACE 

The MICR02 assembler is called at command level as shown below: 
Format 

+ _^ 

MICR02 input-file-spec 
File Qualifiers 



/LIST[=file-spec] 

/NOLIST 

/ULD = [file-spec] 

/NOULD 
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Prompts 

_File: input-file-spec 

File-Parameters 

Input- file-spec 

Specifies the names of one or more files to be assembled. If you 
specify more than one input file, you can use the character '+' 
to separate file-specs. Input files must not have line numbers; 
such files are rejected by MICR02. 

Description 

MICR02 assembles the programs contained in the input-file-spec 
and produces a listing file and an object file. 

File Qual if iers 

/LIST [=file-spec] 

Directs MICR02 to produce a listing file. If you include a 
file-spec, MICR02 uses that file-spec for the listing file. If 
you do not include a file-spec, MICR02 uses the name of the 
input-file, or the name of the first input file in the case of 
multiple input files, with the default extension .MCR for the 
listing file. 

/NOLIST 

Directs MICR02 to suppress the listing file. 

/ULD [=file-spec] 

Directs MICR02 to produce an object-file. If you include a 
file-spec, MICR02 uses the file-spec for the output file. If you 
do not include a file-spec, MICR02 uses the name of the input, or 
the name of the first input file in the multiple input file case, 
with the default extension .ULD for the object file. 

/NOULD 

Directs MICR02 to suppress the object file. 
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Examples 



1. MICR02 ALPHA 

MICR02 assembles the program in the file ALPHA. MIC and 
produces a listing file ALPHA. MCR and the object file 
ALPHA. ULD. 



2. MICR02/LIST=BETA ALPHA 

MICR02 assembles the program in the file ALPHA. MIC and 
produces the listing file BETA. MCR and the object file 
ALPHA. ULD. 



3. MICR02/N0ULD ALPHA +GAMMA 

MICR02 assembles the program formed by the concatenation of 
ALPHA. MIC and GAMMA. MIC and produces the listing file 
ALPHA. MCR. 



MICR02/LIST=BETA/N0ULD ALPHA 

MICR02 assembles the program in the file ALPHA. MIC and 
produces the listing file BETA. MCR. MICR02 does not produce 
an object file because the qualifier /NOULD is given. 



MICR02 [SYSLIB]VAXDEF+MYPROG 



MICR02 assembles the 
SYS$ LIBRARY :VAXDEF. MIC 
MYPROG.MIC and produces 
output file VAXDEF.ULD. 



definition language in the file 
and the microprogram in the file 
the listing file VAXDEF.MCR and the 



File Specifications 



MICR02 accepts any legal VAX filename. For the purpose of error 
reporting, MICR02 abbreviates the filename to the first six characters 
and the extension to the first three characters. 



CHAPTER 3 
LOADING A MICROPROGRAM 



MICLD is a BLISS program that runs under user control in the VAX/VMS 
environment, MICLD loads the object files (.ULD) produced by MICR02 
into the Extended Writable Control Store. 

MICLD requires kernel (CMKRNL) and error logging (BUGCHK) privileges. 
It uses VAX privileged registers and instructions to load the 
microprogram into the WCS and to report the WCS load in the system 
error log. To use MICLD, therefore, you must have privileges to 
execute in kernel mode. 



3.1 FUNCTIONS 

In loading a microprogram, MICLD does the following: 

o Verifies that the Extended WCS board is installed. 

o Initializes each word of the Extended WCS to a special 
pattern. 

o Loads the set of ULD formatted object modules that make up 
the microprogram into the Extended WCS. 

o Optionally sets the entry vector (VAX address lOEO hex) to 
jump to the place in the microprogram where execution begins. 

o Records the fact that the WCS was loaded into the system 
error log. 

The following sections consider each of these functions in detail. 



3.1.1 Verifying the Installation of the Extended WCS Board 

MICLD first checks that the Extended WCS Board is physically and 
operationally present in the system. If MICLD finds that the Extended 
WCS Board is not installed, it issues an error message and exits back 
to the operating system. 
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3.1.2 Initializing the Extending WCS 

If MICLD finds that the Extended WCS is properly installed, it then 
initializes each word of the Extended WCS, starting at 1800 and 
continuing through IFFF (1C00 through IFFF if G&H is present) to an 
initialization pattern. 

You can specify the initialization pattern for MICLD to use by 
including the file qualifier /INITIAL, as described in Section 3.3. 
If you do not specify an initialization pattern, MICLD uses the 
default pattern given in Figure 3-1. 



+- 



-+ 



II III 

10 ... 010 00 1 010 ... 01 WCS ADDRESS | 

I III 



+- 



-+ 



96 48 47 46 45 44 43 42 41 13 12 

Figure 3-1. Default Initialization Pattern 

Bits through 12 of the default initialization pattern contain the 
address of the microword in the WCS being initialized. Bits <47:42> 
contain a two (2) to guarantee that no reads or writes will occur to 
the main taeraory should the microword inadvertently be executed. All 
other bits in the 96-bit wide microword are set to 0. 

After execution of MICLD, any microaddress not explicitly loaded 
contains the initialization pattern. If a microprogram mistakenly 
jumps to a word that contains the default initialization pattern, then 
the execution of that word causes a branch to itself with no-op 
function. The machine then loops at that instruction, continuing to 
branch to itself. Thus, if your program branches to an unexpected 
address, you get both protection and information. To recover control 
from this microcode loop, you enter the console "INIT" command while 
the console is in console command mode. If the console is not in 
console command mode, entering Control-P at the console will get it 
there . 

If a microprogram gets into an instruction loop as described above, 
you must manually reboot the system and then reload the WCS. 

3.1.3 Setting the Starting Address 

The entry vector (VAX address 10E0 hex) must be set to the address at 
which the microprogram in the Extended WCS begins. MICLD sets the 
entry vector to an address if an /ENTRY qualifier is given in the 
command line. If an address is given with the /ENTRY qualifier, MICLD 
interprets that address as a hexadecimal number and uses that number 
to set the entry vector. If an address is not given, then MICLD uses 
the address of the first microinstruction in the ULD file to set the 
entry vector. 
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If an /ENTRY file qualifier is not given, the entry vector must be set 
by using the console program or the privileged instructions before the 
execution of the microprogram is attempted. The entry vector is 
discussed further in section 4.1.2. 



3.1.4 Loading the Microprogram 

MICLD loads the microwords specified in the ULD file. MICLD begins by 
creating an image of the loaded WCS. It initializes this image to the 
initialization pattern and then reads the ULD files, starting with the 
first word in the first file and continuing sequentially until the 
last word of the last file. 

Each entry in the ULD file for a microword contains both the address 
of the microword and its contents. MICLD uses the address to 
determine the position within the image in which the contents of the 
word is to be stored. 

When MICLD finishes reading the last word of the last file, it loads 
the created image sequentially into the control store. 

MICLD permits over-writing. That is, it lets you load an address more 
than once. When MICLD loads a word into any address, it checks to see 
if the address has been loaded previously. If so, MICLD issues a 
warning message and then loads the new word into the given address, 
destroying the previous contents. 



If you take advantage of the over-writing 
must be careful about the order in whi< 
call MICLD. If you do not over-write the 



capability of MICLD, you 

Lch you specify files when you 

5 WCS, then you can specify 

your files in any order. 



MICLD issues a message at the end of the loading process, indicating 
whether or not the loading was successful. 



3.1.5 Logging the WCS Load 

Each time MICLD runs successfully, it makes a note in the system error 
log that the WCS contents has been changed. These notes can help the 
system manager determine which user microcode is in the WCS, or relate 
system problems to particular pieces of user microcode. 
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3.2 VERIFYING THAT THE LOADIMG WAS SUCCESSFUL 

It sometimes happens that, due to a hardware malfunction, the WCS is 
not properly loaded and MICLD is not able to detect that fact. The 
WCS is a write-only memory and MICLD, thus, cannot verify its contents 
by reading it back after loading and comparing its actual contents 
with its expected contents. 

Erratic or unexpected performance of the executing microprogram can 
indicate that the WCS is not properly loaded. However, such behavior 
can also mean that the microprogram is not completely debugged. Under 
these circumstances, you can try to validate the loading process by 
one of the following methods. 



3.2.1 Using The Sample Program 

One way to try to validate the loading process is to load and execute 
a program whose behavior is known. The sample microprogram given in 
Appendix B can be used for this purpose. A command file that uses a 
test program to verify the installation of the tools and the loading 
process is included in the VAX 11/780 WCS kit. 

To invoke this command file in the VMS environment, type: 

@ [ SYSEXE] WCSTOLTST 

This command file assembles the sample microprogram (BSERCH) given in 
Appendix B utilizing the VAX Definition Language given in Appendix A. 
It then loads the resulting object file into the extended WCS and 
executes the sample assembly language test program (BSTEST) given in 
Section B.4. BSTEST executes an XFC causing the loaded sample program 
to be executed. 

After execution of the microprogram, control returns to BSTEST. If 
the microprogram executed properly, BSTEST prints the following 
message on the terminal: 



"Successful Test Completion" 



3.2.2 Sequencing With The Debugger 



Another way to validate 
debugger from the VAX 
can then observe if the 
debugger is described 
Description. 



the loading process is to invoke the WCS 

console and single step the microprogram. You 

correct sequence of address is executed. The 

in Appendix D of the VAX 11/780 Data Path 
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Since the WCS is a write-only memory, the debugger is not able to read 
its contents. You must create a floppy disk image of the contents of 
the WCS. The debugger then gives the illusion of reading the WCS by 
reading this floppy disk image that contains the microwords loaded 
into the WCS. Under normal circumstances, this method of operation is 
effective. However, the debugger cannot be used to validate the 
loading process except, as described above, by sequencing through the 
microprogram. 

3.3 USER INTERFACE 

To load the Extended Writable Control Store, use the following 
command : 

Format 

+ + 



MICLD 



input-file-spec , . . . 



File Qualifier 

/INITIAL=pattern 
/ENTRY [=hex-addr ess] 



+ __. 



+ 



Prompts 

_File: input-file-spec,... 
File Parameters 



Input-file-spec,. . . 

Specifies the names of one or more files to be loaded into the 
Extended WCS. If you specify more than one input file, you can 



use either the 
file-specs. 



character '+• or the character 



I I 



to separate 



Description 



MICLD loads the files you give in the order specified. If you 
want more than one file to coexist in the WCS, then you separate 
the filenames with the '+' character. 



In the VAX command language syntax, the ',' separator calls for 
the individual application of the program to each file. Thus, if 
you use the ',' separator, MICLD initializes the WCS and loads 
the first file, then initializes the WCS and loads the second 
file, and so on. The use of the ',' separator has little, if 
any, legitimate use in the loader command line. 
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File Qualifiers 

/INITIAL=pattern 

Specifies the pattern for MICLD to use to initialize the WCS. 
Pattern is a string of right-justified hexadecimal digits. Any 
missing digits are padded with zeroes. If you do not give this 
qualifier, the default pattern given in Section 3.1.2 is used. 

/ENTRY [=hex-address] 

Specifies the address at which the microprogram in the extended 
WCS begins. If you do not specify a hex-address, the loader 
assumes that the microprogram begins at the address of the first 
word in the first ULD. If you do not give this qualifier, you 
must set the starting address as described in Section 4.1.2. 

Examples 



1. MICLD ALPHA+BETA 

MICLD initializes the WCS to the default pattern and loads 
ALPHA. ULD and then loads BETA. ULD. 



2. MICLD ALPHA, BETA 

MICLD initializes the WCS to the default pattern and loads 
ALPHA. ULD. It then initializes the WCS again and loads 
BETA. ULD. 

3. MICLD/INITIAL=123 ALPHA 

MICLD initializes the WCS to the pattern specified, namely: 

96 

+ + 

10 ... 1 0010 0011 I 

+ + 

Then, it loads ALPHA.. ULD. 

4. MICLD/INITIAL=123/ENTRY=1400 ALPHA 

MICLD initializes the WCS to the pattern specified by 123 (as 
shown above) , sets the entry vector to begin execution at 
address 1400 (hex), and loads the file ALPHA. ULD. 
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3.4 PROGRAM BEHAVIOR 

After you give MICLD the list of files, it loads the files specified 
into the WCS. 

If MICLD detects errors or special circumstances (such as 
over-loading), it issues a message. At the completion of the loading 
process, MICLD issues a final message indicating whether or not the 
loading process was successful. 

3.4.1 VAX-11/780 WCS Architecture Description 

The Extended WCS is 96 bits wide by 2K occupying VAX addresses 1800 
(HEX) through IFFF. The WCS is divided into three 32 bit X 2K pieces, 
termed banks . These banks are referenced as BANK 0, BANK 1, and BANK 
2 (see Figure 3-2) . MICLD loads a microprogram into the Extended WCS 
one bank at a time. That is, it breaks each microword into three 
32-bit pieces and then loads the pieces consecutively into BANK 0, 1, 
and 2. 

Two VAX 11/780 Processor Specific registers support the WCS, namely: 
the WCS Address Register (WCSA) and the WCS Data Register (WCSD) . 

The WCSA register consists of 32 bits. The first 16 bits are not 
used; the last 16 bits are divided into three fields. The WCS 
ADDRESS field, occupying bits through 12, points to the current WCS 
address being loaded. The BANK SELECT field (CTR) , occupying bits 14 
and 13, contains a value of 1, or 2 representing the current bank 
being loaded. The PIN field, occupying bit 15, is set to 1 if any 
writes are done with inverted parity. MICLD sets the PIN field to 0. 
The WCSA register is identified in VAX as processor register number 
44. 



+ + 

I III I 

I I PIN I C T R I I 

+ + 

31 16 15 14 13 12 WCS ADDRESS 

BANK 
SELECT 



Figure 3-2 WCSA Register 
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Figure 3-3 



The WCSD register consists of 32 bits and contains the microcode or 
data to be loaded into the WCS. The WCSD register is identified in 
VAX as processor register number 45. 

Information is written into and read from these two VAX processor 
registers using the Move to Processor Register (MTPR) and Move from 
Processor Register (MFPR) privileged instructions provided by the 
VAX-11 system. 



To load the user WCS, MICLD must first initialize the WCSA register 
with the WCS address where the loader is to begin loading microcode. 
The Bank Select bits are set to 00. Several actions take place to 
load a complete microword into the WCS. 
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Step 1: MICLD loads the first 32 bits of the microword 
(destined for BANKO) into the WCSD register. 

Step 2: VAX autonomously loads the data in the WCSD register 
into the User WCS at the location specified by the WCSA 
register and then auto increments the BANK SELECT field 
for BANK 1. 

Step 3: MICLD loads the second 32 bits of the microword 
(destined for BANK 1) into the WCSD register. 

Step 4: VAX repeats Step 2, placing data in BANK 1 at the same 
WCS location and auto increments the BANK SELECT field 
for BANK 2. 

Step 5: MICLD loads the third 32 bits of the microword 
(destined for BANK 2) into the WCSD register, 
completing the WCS load of the microword. 

Step 6: VAX repeats Step 2, placing the data into BANK 2, 
resets the BANK SELECT field for BANK 0, and increments 
the WCS ADDRESS field to point to the next WCS address. 

MICLD is then ready to begin loading the next microword into the WCS. 



3.4.2 VMS Operating System Support 

Programs running under VMS execute in an assigned processor mode . 
Listed in ascending order of processor privilege and descending access 
capability, there are four processor modes for programs: 1) user, 2) 
supervisor, 3) executive, and 4) kernel. All programs begin at user 
mode and may change processor modes depending on the privileges 
initially assigned to it. 

MICLD begins at user level. MICLD uses the Change Mode to Kernel 
command (CHMK) to elevate itself to kernel mode. The CHMK command is 
documented in the VAX 11/780 Architecture Handbook, Volume 1, Section 
13-2. 

Successful execution of the CHMK command and other processor mode 
commands depends on the program being run in an account equipped with 
the necessary privileges. 
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3.5 ERROR MESSAGES 

MICLD issues error messages in the VAX standard error message format. 

Namely: 

%<program-name>-<severity-code>-<abbreviation>,<message> 

Where: 

program-name is MICLD 
severity-code is I (information) 

E (error) 

F (fatal) 
<abbreviation> is a short identifier for the message 
<message> is the error message text 

The abbreviations and messages produced by MICLD are as follows: 

Abbreviation Message 

ABKEYW ambiguous keyword 

AM VERB ambiguous verb 

BADENTRY /ENTRY value not a hex number 

BADENTRY /ENTRY value not in the user WCS address range 

BADINIT initial value conversion error 

BADULD data record conversion error 

BADULD invalid data record syntax 

BADULD missing equal sign 

BADULD missing right bracket 

CHALOG unable to log WCS content change 

FNF file not found <filename> 

INVCMD invalid command format 

NOPARM missing parameter 

NOPRIV no kernel mode privileges 

NOPRIV unable to write to error log 

NOWCS WCS memory not installed 

TERMEOF end of file on terminal 
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WCSBND 

WCSLOAD 

WCSCHANGE 
<f ilename> 



address out of bounds at <address> (hex) 

WCSA error <address> should be <address> (hex) 

WCS content changed by <userid> using file 



WCSMLO 



memory location overwritten at <address> (hex) 



CHAPTER 4 
EXECUTING A MICROPROGRAM 



To execute a microprogram in the extended WCS, the following actions 
are necessary: 

1. An XFC instruction in a main memory program must be executed. 

2. The field consisting of Bits 1 and of Vector 14 of the 
System Control Block must be set to 2. 

3. The entry vectory (lOEO hex) must be set to jump to the first 
instruction to be executed in the microprogram in the 
Extended WCS. 

The following sections describe these actions in detail. 



4.1 EXTENDED FUNCTION CALL 

A microprogram is invoked by the XFC instruction. The Extended 
Function Call (XFC) instruction provides a controlled mechanism for 
software to request services of non-standard microcode in the extended 
Writeable Control Store (WCS). The request is controlled by the 
system control block. All opcodes reserved to the extended WCS start 
with FC (hex), which is the XFC instruction, using the format: 

FC 

The XFC instruction has no parameters. 

You can pass parameters either as normal operands or in fixed 
registers. For example, if you have more than one extended function 
resident in the WCS, you can use the bytes following the opcode to 
specify which of several extended functions are requested. 



Execution of 
exception. 



the XFC instruction generates what is called 



an 
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4.1.1 Exceptions 

The notification of an event relevant primarily to the currently 
executing process, which invokes software in the context of the 
current process, is termed an exception. 

Exceptions are handled by, or trapped to, operating system software. 
Further, all exceptions either wait for the instruction that caused 
them to complete before happening or they restore the processor to the 
state it was in prior to executing the instruction that caused the 
execution. 

An exception caused by the execution of an XFC instruction (classified 
as a fault) occurs during an instruction, leaving the registers and 
memory in a consistent state such that elimination of the fault 
condition and restarting the instruction will give correct results. 
The XFC instruction causes faults called the opcode reserved for 
customer and customer reserved exceptions. The value of the PC that 
is saved on the stack points to the instruction faulting. 

Exceptions are usually reflected to the originating mode as a signal. 
In general, the signal is interpreted via a vector in the system 
control block. Separate vectors are defined for each class of 
exception and interrupting device controller. 



4.1.2 Setting The System Control Block Vector 

When an XFC is executed, VMS handles the fault by trapping to vector 
14 (hex) of the system control block (SCB) . VMS examines the low 
order two bits of the vector and if it finds the value 2, then it 
traps to the entry vector (lOEO hex) . 

The two low order bits of Vector 14 of the SCB must be set to 2 to 
execute a microprogram in the Extended WCS. The console data deposit 
command can be used to set vector 14 relative to the base SCBB. 



4.1.3 Patching The Entry Vector 

After vector 14 is accessed, the system traps to address lOEO (hex), 
which is resident in the VAX microcode area and is called the entry 
vector. The entry vector must be loaded with a JUMP microinstruction 
to the desired entry point in the extended WCS. This extended WCS 
entry point is usually a control routine or exception handler; 
however, it can simple be the first instruction in the microcode 
function to be performed. 
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The entry vector is set during the loading process by MICLD if an 
/ENTRY file qualifier is given in the MICLD command line. The entry 
vector can also be set at the VAX console using the console program. 

Note, that when the fault occurs, the system traps (in the end) to the 
user WCS. The user defines an exception handler in microcode to 
service the "extended customer opcode" fault. 

The WCS contains only one application, there is no need for a handler 
to resolve what function should be performed in the WCS. However, if 
the WCS contain several microroutines, an exception handler must 
resolve event by accessing additional data. The microprogrammer must 
have a good understanding of the VAX micro machine data path to 
develop this exception handler. 

More information on the System Control Block and the handling of 
exceptions can be found in the VAX 11/780 Hardware Handbook. 



Appendix a 
vax 11/780 field and macro definitions 



The VAX 11/780 Definition Language identifies the fields of the 

microword and provides a macro language to aid you in writing 

microprograms. The sample microprogram in Appendix B is written in 
this definition language. 

When assembling a program written in this definition language, you 
include the definition language source by concatenating your program 
file with the definition file VAXDEP.MIC in the MICR02 command line as 
follows : 

$ MICR02 [SYSLIB]VAXDEF+MYPROG 

In the above example, MYPROG.MIC is the name of the file that contains 
the source MICR02 microprogram. 

The definition language file is available on a floppy in the VAX 11/780 
WCS kit. It is copied to SYS$LIBRARY: VAXDEF.MIC when the kit is 
installed on a system. 
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.roc 



"Hschine definition 



Control word chart" 



.NOGIN 

.RTOL 

.HEXADECIHAL 

.NOCREF 

.SET/NATIVE=1 



fDON'T LEAVE LISTING SPACE FOR BINARY 

(BITS NUMBERED FROM ON THE RIGHT OF A FIELD 

(RADIX 16 

(SUPPRESS CREF ON UNINTERESTING FIELDS 

(Validity check for CCK micro orders 



-+-+- 



IBC 



+ 

9 9 9 9 
5 4 3 2 



DK 



-+ + 



9 9 8 8 

10 9 8 



< I I I IS I 

I I I t n I 

I I I D !A! 

SHF ! BMX !AMX! T {Ml BEN 

! ! ! !X! 

• 11(1 

I lilt 



lACF 



8 8 818 8 8. "8 817 71717 7 7 7 717 7 
7 6 514 3 211 0!9 8!7;6 5 4 3 211 



ALU iSUB 



+ + + + 



6 6 6 616 6 
9 8 7 615 4 






^ + +_+ 



.+ + +_ 



I I 

!R! 

:b! 
;m! 

!X{ 



kmx 



SI 



QK 



+- 



SGN 



-+ + + 



666655 !SS5tSS5SIS44 
32 1098!765I432 1I09B 






ID.ADDR I ACM 

I 

+ 



+-+ 



+-+ 



-+ 

4 4 4 4 4 4 

7 6 5 4 3 2 

+ 



SPO 



+ + + +_+_+_+_ 



PCK IIEKI MSC 



+ — 



IViFIS! 




! E 


lAIEIC: 


CCK 


! 6 


! K 1 K 1 K : 
: ! i ! 




' M 
' X 



iSMXI 



-+ 

! E 
A 

L 
U 






-+-+-+-+- 



4 4 3 3 3 3 313 3 3!3 3!2 2 2 212121212 2 21 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 9 8 7 6 514 3 211 019 8 7 61SI4i3i2 1 019 817 615 4 312 109876543210! 

+ + + + +_+_+_+ + + + + ,. 



MCT 



CID 



S 1 SPO.i 
P 1 ACN 1 

+ + 

1 SPO.i 
A lACNll! 
C 1 ! 
+ +_+ + 

S 1 SPO. I 
P 1 RC 1 

+ + 

1 SPO. 1 
R 1 RAG 1 
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.TOC 



"Machine definition 



ACF/=<71 : 70> » . DEF AULT-0 
N0P=O 
SYNC=1 
TRAP=2 
C0NTR0L=3 

ACM/=<57:55> 

PUR.UP=0 

AB0RT=1 

P0LY.D0NE=6 

AnS/=<47:47> 
WA=0 
IBA=1 

ALU/='<69:66>» .DEFAULT=OF 
A-B=00 
A-B.RL0G=01 
A-B-l=02 
1NST,DEP=03 
A+B+l=04 
A+B=05 
A+B.RL0G=06 
0RN0T=07 
X0R=08 
ANDN0T=09 
NOTA=OA 
A+B+PSL.C-OB 
OR=OC 
AND=OD 
B=OE 
A=OF 

AMX/=<8i:80> 
Lfl=0 
RAMX=1 
RAMX.SXT=2 
RAMX.0XT=3 



: ACF> ACM> ADSr ALU> AHX* 
> ACCELERATOR CONTROL 

JACCELLERATOR-DEPENBENT CONTROL FUNCTION 
(ACCELERATOR MISCELLANEOUS CONTROL 
(RETURN ACCEL TO MONITORING IRD 

S ADDRESS SELECT 

JALU CONTROL FUNCTIONS 

(INSTRUCTION DEPENDENT 



(A .OR. .NOT. B 
(A .XOR. B 
(A .AND. .NOT. B 
(.NOT. A 



(A .OR. B 
(A .AND. B 



(AMX TO ALU 



IRAMX SIQN EXTENDED ACCORDING TO DT 
(RAMX ZERO EXTENDED. OXT(L)=0 
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"Machine definition 



BENr BMX" 



IiEN/=<76i72>. ,DEFAULT=0 
NOP=0 
Z=l 
R0R=2 
C31=3 
IRC,R0M=4 
IB. 0=5 
ACCEL=6 
nATA.TYPE=8 



ENn.nPl=8 

IR2-1=9 

PC.M0BES=9 

REI=OA 

SRC.PC=OA 

IB.TEST=OB 



MUL=OC 

SIGNS=Otl 

rNTERRUPT=OE 

DECIMAL=OF 

UTRAP=10 

LflST.REF=ll 



EALU=12 

SC=14 

ALU1-0=15 

STATE7-4=16 

STATE3-0=17 

D.BYTES=1B 

D3-0=19 

PSL.CC=1A 

ALU=1B 

PSL.M0DE=1C 

TB.TEST=iri 



f 


0- 


—NORMAL 


t 


2- 


— FIELDr 


}<■ 


-11 


MODE) 


* 


«<VAX 


MODE) 


* 


f <- 


-11 


MODE ) 


* 



J BRANCH ENABLE 

iHO BRANCH 

t ALU Z 

JLA<1>F PSL<C>f LA<0> 

i ALU C31f 

J OUTPUT OF EXTENDED IRC-ROM 

JIB READY ? 

fCODE FROM ACCELERATOR 

XVAX MODE) *, ASRC+VSRCf ASRC+O+D 

1— QUAD OR DOUBLE 

3— -ADDRESS 

CLASS f J CLASS+DM27 

IR<2:i> 

SM47+SM57+DM47+DM57. DST R=PC 
XVAX MODE) MODE.LSS.ASTLVLf *. * 
f(-ll MODE) SRC R=PC 
} 0— TB MISSf 1— -ERROR 
i 2~-STALLr 3— DATA OK 
JSC.NE.O» D<i;o> 
»Q<31>. D.NE.Of D<31> 

SAC LOMf INTERNAL INTERRUPTf INT REQ 
iOt D BYTE VALID DIGITi D2-0 NEG SIGN 
JMICROTRAP DISPATCH VECTOR 
J-FPDf nested ERRORf LOW TUO EITSS 
; 0— -READ INTERLOCK F 1~READf READ CHK 
t 2— URITEf 3— READf WRITE CHK 
fEALU Nf EALU Zf SC.NEQ.Of ss 
JSC<9:B>,NE.0f SC.GT.Of SC<9}5>.NE.0 
JRLOG EMPTYf ALU<1!0>=0f ALU<1>f ALU<0> 
F (ALU BITS FROM PREVIOUS STATE) 
J STATE <7;4> 
> STATE <3:0> 

fBYTES 3f 2f If OF D.NE.O 
fD<3}0> 

jnfZfVfC of PSL 

fALU Nf ALU 2. IR<0>F ALU C31 
J-VA<31:30>» -CONSOLE f IS-fCMF KERNEL 
SPTE VALIDf ALIONEDf QUADf + 
i 0— TRANSLATION OKf 1~WR CHK AND M="0 
; 2— ACCESS VIOLATIONf 3~TB MISS 



BMX/= 



;:84 : 82> 

MASK=0 

PC.0R.LB=1 

PACKED. FL=: 

LB=3 

LC-4 

PC=5 

KHX=A 

RBMX--7 



J BMX TO ALU 

;A IN THE BIT SELECTED BY SC<450> 

SLB UNLESS R=PC. THEN PC 

SPACKED FLOATING 



fD or Q 
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.TOC "Machine definition 1 CCKi CIDf DKr BT' 
(:;CK/=<22S20>.. DEFAULT"© (CONDITION CODES 



»Note ( * =■ RESERVED OPERATION^ 'ALU SIGN' AND "AMX SION" ARE SIZE DEPENDENT 

} + 

> NATIVE MODE PSL I COMPATIBILITY MODE PSL 



! 



N 



NOP=0 * N 

LOAD.UBCC-l t N 

SET.V=2 ..VALIDITy=<Ul>S N 

N..AMX.Z_TST.VC_VC-3 » AMX SIGN 



R0R=4 

NZ_ALU.VC_0-5 

NZ_ALU.WC_WC=6 

C..AMX0=4 

INST.DEP-7 



(:;ID/=<4SS42> 
N0P=1 
ACK=5 
C0NT=7 
READ.SC=9 
READ.KMX=OB 
WRITE. SC=OD 
WRITE. KMX=OF 

nK/«<91 !88>F .DEFAULT"0 
NOP-0 
LEFT2=1 
RI0HT2=2 

niv-4 

LEFT=5 

RIGHT=6 

SHF=S 

SHF.FL-9 

ACCEL=OA 

BYTE.SWAP=OB 

0=0C 

DAL.SC=OD 

DAL.SV=OE 

CLR-OF 

nT/=<79 ! 78> r . DEFAULT=0 



LONQ-0 
U0RD=1 
BYTE=2 
INST.DEP-=3 



t.WALIDITY'-iyO;'* * 

» ALU SIGN 

».VALIDITY=:<V1>* ALU SIGN 
..yALIDITY=<VO>f 

; 



Z I V I C I N I Z 

+ — + — + 4. 

z I y ! c i N i z 
z I y i c I N i z 

Z i 1 i C I * ! « 

Z.and.(ALU.eci.O> I V I C I AMX SION I Z.and. (ALU.eo.O) 

* I « : Kl ! ALU SIGN I ALU.ea.O 

ALU.ee.O I ! ! ALU SIGN I ALU.ea.O 
ALU.eo.O I y ! C ! t 

I I ! N I Z 

Instruction dependent 



C 
C 
« 
C 
AMX<0> 


AMX<0> 



(CONSOLE i ID BUS CONTROL IF FS/1 
(DEFAULTf ALLOW AUTO IB READ 
(SET CONSOLE ACKNOWLEGE FLAG 
(CLEAR CONSOLE MODE 
(READ ID BUS REG SELECTED BY SC 
(READ ID BUS REG SELECTED BY UKMX 
(WRITE REG SELECTED BY SC 
(WRITE REG SELECTED BY UKMX 



( DEFAULT > HOLD 

(DOUBLE SHIFT LEFT 

(DOUBLE SHIFT RIGHT 

(IF NOT ALU CRYf SHIFT LEFT 

( ELSE LOAD FROM SHF 

(SHIFT LEFT 

(SHIFT RIGHT 

(LOAD SHF MUXj INTEGER FORMAT 

(LOAD SHF MUX. UNPACKED FLOATING FORMAT 

(LOAD ACCELERATOR DATA FROM DF BUS 

(REFLECT BYTES AROUND BIT 1« 

(LOAD THRU DAL 

(LOAD DALCSC] 

(LOAD DALCSHF VAL] 

(LOAD ZEROS 

(DATA TYPE 

(CONTROLS AMX SIGN/ZERO EXTENDER. SHF AMOUNT. 

(CONDITION CODE SETTING. AND MEMORY REFERENCES 

(DEFAULT 



(INSTRUCTION DEPENDENT - 
(ANY OF ABOVE. OR QUAD/DOUBLE 
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'Machine definition 



t;ALU/»<15:i3> 
A=0 
0R=1 

ANDN0T=2 
B=3 
A+B=4 
A~B=5 
A+l=6 
NAES.A-B--7 

EBMX/'=<19nB:> 
FE=0 
KMX=1 
AMX.EXF--2 
SHF.VAL=3 

l--EK/=<24 51'4:>» ,DEFAULT=0 
NOP=0 
LQAB^l 



! EALU. EBMXf FEK. FSr lEK, IBC 
J EXPONENT ALU 



J-ABS(A-B) 



JEBMX TO EALU 
J DEFAULT 



fSHIFT VALUE 



JFE REGISTER CONTROL 
8 DEFAULT r HOLD 



FS/=<42;42> 

MCT»0 
CID=1 

.TEK/^Ol : 30> 
NOP-0 
ISTR=1 
IACK=2 
EACK=3 

IBC/=<95 ! 92> f . DEFAULT-0 
NOP=0 
ST0P=1 
FLUSH--2 
START=3 
CLR. 0.1=4 
CLR.2.3=5 
BDEST=7 
CLR.O=OC 
CLR.1=0D 
CLR.0-3=0E 
CLR.1-5.C0ND=0F 



JFUNCTION SELECT FOR 43-46 

J ENABLE MEMORY CONTROL 

SENABLE ID BUS AND CONSOLE CONTROL 

S INTERRUPT AND EXCEPTION ACKNOWLEDGE 

S STROBE INTERRUPT REQUESTS 
(INTERRUPT ACKNOULEDGE 
(EXCEPTION ACKNOWLEDGE 

>IBUF CONTROL FUNCTIONS 
(DEFAULT 

(FLUSH IB AND LOAD IBA 

(CLEAR BYTES OfI <-11 OPCODE) 
(CLEAR BYTES 2»3 (-11 ISTREAM DATA) 
(TRANSFER BRANCH DISPLACEMENT 
(CLEAR BYTE (VAX OPCODE) 
(CLEAR BYTE 1 (VAX SPECIFIER) 
(CLEAR BYTES 0-3 (-11 OP i DATA) 
(CLEAR BYTES 1-5 CONDITIONALLY 
( IF THERE IS NO SPECIFIER EVALUATION» 
( CLEAR NOTHING. IF A SELF-CONTAINED 
( SPECIFIER^ CLEAR IT. IF IMMEDIATE. 
( ABSOLUTE r OR DISPLACEMENT. CLEAR THE 
( ISTREAM LITERAL. 
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■Hschine definition 



! ID.ADDRr J' 



]D.AIiDR/=<63:58> 
IBUF=0 
nAY,TIME=l 

SYS.iri=3 

RXCS=4 

RXriB=5 

TXCS-6 
TXriB=7 

NXT.PER=9 

CLK.CS=OA 

INTERVAL=OB 

CES^OC 

WECTOR=OIi 

SIR=OE 

PSL=OF 

TBUF=10 

TEERO-12 

TBER1=13 

ACC.0=14 

ACC.1=15 

ACC.2=16 

ACC.CS=17 

SIL0=18 

SBI.ERR=19 

TIME.AritiR=lA 

FAULT=1B 

C0MP=1C 

MAINT=1D 

PARITY=1E 

USTACK-20 

UBREAK=21 

UCS.AIiDR°22 

UCS.DATA=23 



»ID BUS 

PRII 

PRB+UR 

$RD 

PRB+UR 

»RD 

(RB+UR 



$UR 

JRB+UR 

$RD 

JRIl+WR 

$RD+UR 

iRD+UR 

JRD+WR 



iUR 



ADDRESS 

SSPECIFIER/LITERAL DATA FROM IB 

^CURRENT TIME OF DAY... 

i MUST READ UNTIL STOPS CHANGING 

(SYSTEM IDENTIFICATION 

JCONSOLE RECIEVE CONTROL/STATUS 

(CONSOLE RECIEVE DATA BUFFER 

( <TO-ID REGISTER) 

(CONSOLE TRANSMIT CONTROL/STATUS 

(CONSOLE TRANSMIT DATA BUFFER 

( <FROM-ID REGISTER) 

(DATA PATH D/O REGISTERS (MAINT ONLY) 

(INTERVAL CLOCK NEXT PERIOD REGISTER 

(INTERVAL CLOCK CONTROL/STATUS 

(CURRENT INTERVAL COUNT 

(CPU ERROR/STATUS 

(EXCEPTION i INTERRUPT CONTROL 

(SOFTUARE INTERRUPT REGISTER 

(PROCESSOR STATUS LONGUORD 

(TRANSLATION BUFFER DATA 

(TB ERROR/STATUS 

(TB ERROR/STATUS 1 

(ACCELERATOR REGISTER #0 

(ACCELERATOR REGISTER *1 

(ACCELERATOR REGISTER *2 

(ACCELERATOR CONTROL/STATUS 

(NEXT ITEM FROM SBI HISTORY 

(SBI ERROR REGISTER 

(SBI TIMEOUT ADDRESS 

(FAULT/STATUS 

(SBI SILO COMPARATOR 

(SBI MAINTENANCE 

(CACHE PARITY 

(MICROSTACK 

(MICRO BREAK 

(WRITING UCS COUNTS ADDRESS 
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(ID BUS ADDRESSES CONTINUED. ADDRESSES 24-3F ARE RAH LOCATIONS 



P0BR=24 

P1BR=25 

SBR=26 

KSP=28 

ESP=29 

SSP=2A 

USP=2e 

ISP=2C 

FPDA=2D 

D.SV=2E 

C1,SV=2F 

70=30 

Tl=31 

T2=32 

T3=33 

T4-3'l 

T5=35 

16=36 

T7=37 

T8=38 

T9=39 

PCDB==3A 

SCBB=3B 

P0LR=3C 

P1LR=3D 

SLR=3E 



JPROCESS SPACE BASE REGISTER 
SPROCESS SPACE 1 BASE REGISTER 
JSYSTEM SPACE BASE REGISTER 
>KERNEL STACK POINTER 
SEXEC STACK POINTER 
^SUPERVISOR STACK POINTER 
SUSER STACK POINTER 
J INTERRUPT STACK POINTER 



J GENERAL TEHPS 



> PROCESS CONTROL BLOCK BASE 
fSYSTEH CONTROL BLOCK BASE 
fPROCESS LENGTH REGISTER 
5 PROCESS 1 LENGTH REGISTER 
JSYSTEM LENGTH REGISTER 



.CREF 

J/=< 1 2 : 0> f . NEXT ADDRESS 



fNEXT MICRO WORD ADDRESS 



•NOCREF 
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■Machine definition 



KMX" 



KMX/»<63158> 
.8»0 
.1"! 
.2=2 
.3=3 
.4=4 

SP1.C0N"5 
SP2.C0N=6 
ZER0>6 
SC=7 



JCONSTANTS OR * FROM FK 

J #8 FROM FK 

S*l FROM FK 

;*2 FROM FK 

>*3 FROM FK 

t*A FROM FK 

8SPECIFIER 1 CONSTANT 

JSECIFIER 2 CONSTANT (-11 MOBE) 

t OR ZEROS (WAX MODE) 

>SCi:9503 FROM FK 



i& - 3FJ CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MODE) 

J DECIMAL VALUE OF CONSTANT 

,3000°0E If s<jstem rev is less than 6 ******* 



,i4=8 


J20 


.A0=9 


$160 


.34=0A 


$52 


.28=08 


»40 


.40=0C 


;64 


.50=0D 


$80 


.7FF0=0E 


i******* 


.EF=OF 


J 239 


.80=10 


$128 


.8000=11 


$-32768 


,FF=12 


$255 


.FF00=13 


$-256 


.1E=14 


$30 


.3F=15 


$63 


.7F=16 


$127 


.7=17 


>7 


.F=18 


$15 


.10=19 


$16 


.FFE8=1A 


S-24 


.FFF0=1B 


$-16 


.FFF8=1C 


$-8 


.20=1D 


$32 


.30=1E 


$48 


.18=1F 


$24 


.3FF=20 


$1023 


.C=21 


$12 


.D=22 


$13 


.1F=23 


$31 


,1F00=24 


$7936 


.B0=25 


$176 


.E003=26 


$ 


.7C=27 


$124 


.FFE0=28 


$-32 


.60=29 


$96 


SPARE=2A 




,nFCF=2B 


$? 


.4000=20 


$«1II»««IK« 


.FFF1=2D 


$-15 


.19=2E 


$25 


.FFF9=2F 


$-7 



.FFEF=2C If sustem rev is less than 6 ***«««* 
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.FFFF-30 


>-l 


.88>31 


tl 


.3030-32 


»7 


.FO-33 


J 240 


.CO-34 


H92 


.6-35 


96 


.9-36 


>9 


.FFF6-37 


»-10 


.FFF5=38 


t-11 


. lA-39 


>26 


.24-3A 


t36 


.1B-3B 


»27 


.FFFC=3C 


i-A 


.A=3D 


no 


. 7E-3E 


(126 


SPARE-3F 
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■M3chine definition 



! MCT. MSC" 



MCT/=»<47:42>. .nEFAULT=3E 
TEST.RCHK=00 
MEM.NOP=02 
TEST.UCHK=04 
URITE.V.NOCHK=OA 
URITE,V.UCHK=OC 
LOCKURITE.V.XCHK=OE 
READ.V.RCHK=10 
READ.W.N0CHK=12 
READ.V.UCHK~14 
READ.V.IBCHK=16 
READ.V.NEUPC=18 

LOCKREAD . V . NOCHK= 1 A 

L0CKREAD.V.WCHK=1C 

SBI.H0LD=20 

SBr.H0Lri+UNJAM=22 

INVALIIiATE=24 

VALIDATE=26 

EXTWRITE.P=28 

URITE.P=2A 

L0CKWRITE.P=2E 

REAIi.P=32 

READ. INT. SUM-36 

L0CKREAD.P=3A 

ALL0U.IB.REAri'=3E 



jhemory control 

»test tbuf uith read check 

fneither cpu nor ib bets mem cycle 

»test tbuf uith write check 

jwrite» inhibit traps 

f write f normal variety 

j interlock write r virtual address 

(readf normal variety 

fREADr INHIBIT TRAPS 

J READ FOR MODIFY 

JREADf check CONTROLLED BY IBUFFER 

fBEGIN NEW INSTRUCTION STREAM 

> DATA GOES TO INSTRUCTION BUFFER 

J INTERLOCK READr INHIBIT CHECK 

^INTERLOCK READr NORMAL VARIETY 

SSTOP ALL SBI ACTIVITY 

PRESET SBI 

>CLEAR CACHE ENTRIES 

iMICRODIAGNOSTIC FORCE VALID 

» EXTENDED WRITE TO CLEAR MOS ERRORS 

fWRITEr PHYSICAL 

> INTERLOCK WRITE* PHYSICAL 

tREADr PHYSICAL 

^INTERRUPT SUMMARY READ 

f INTERLOCK READr PHYSICAL 

»6IVE IB A CYCLE IF IT WANTS ONE 



MSC/=<29 : 26> » . DEFAULT-0 
NOP=0 
CHK.CHM=--01 
CHK.FLT.0PR=02 
CHK.ODD.ADDR-03 
IRD«04 

L0AD.STATE=05 
LOAD.ACC.CC=OA 
READ.RLOG-07 
CLR.FPD^OS 
SET.FPD=09 
CLR.NEST.ERR=OA 
SET. NEST. ERR=<OB 
SECOND, REF=OC 
RETRY. NO. TRAP=OD 
RETRY. TRAP^iOE 
INH.CM.ADDR=OF 



JDEFAULT 

» CREATE NEW PSL FOR CHM 

JUTRAP IF ALU<i5>=l> ALU<14:7>=0 

JTHIS STATE IS INSTRUCTION DECODE 

STAKE CONDITION CODES FROM ACCELERATOR 

f(AND POP RLOG STACK) 

•CLEAR PSL<FPD> BIT 

9 SET SAME 

!CLR NESTED ERROR FLAG IN CPU STATUS 

»SET SAME 

iOF UNALIGNED DATA REFERENCE 

JAPPLY SAVED CONTEXT* INHIBIT TRAPS 

JAPPLY SAVED CONTEXT TO THIS REF 

•ALLOW USE OF FULL 32-BIT ADDRESS 
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'Machine definition 



PCK/-<34t32>F .DEFAULT-0 
NOP-0 
PC_VA=1 
PC_rBA-2 
VA+4-3 
PC+1-4 
PC+2-5 
PC+4"6 
PC+N=7 



S PCK» QKf RAHX. RBMX" 

> ADDRESS COUNT CONTROL 
! DEFAULT 



»WA_VA+4 
»PC_PC+1 
»PC_PC+2 
»PC_PC+4 
»PC_PC+Nf 



N IS DETERMINED BY INSTR BUFFER 



aK/-<S4J51>» .DEFAULT"© 
NOP=0 
LEFT2-1 
RIGHT2=2 
LEFT=5 
RIOHT-6 
SHF-8 
SHF.FL»9 
DEC.CON-OA 

ACCEL >0B 
D>OC 
ID-OE 
CLR-OF 

RAHX/»<77177>» .DEFAULT=0 
D=0 
0«1 

RBMX/-<77:77> 

D-1 



I DEFAULT r HOLD 
•DOUBLE SHIFT LEFT 2 
9 DOUBLE SHIFT RIOHT 2 



•LOAD SHFr INTEGER FORMAT 
»LOAD SHF» UNPACKED FLOATINO FORMAT 
•DECIMAL CONSTANT - 6'S IN EACH NIBBLE 
IFOR WHICH ALU CRY OUT IS FALSE 
•LOAD ACCELERATOR DATA FROM DF BUS 

•LOAD ID BUS 
•LOAD ZERO 

•DATA PATH MIXER TO AMX 
•DEFAULT 



•DATA PATH MIXER TO BMX. SAME BIT AS RAMX 
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'Mschine definition 



SCK/" ;23 J23>» .nEFAULT=0 
NOP=0 
LOADol 



', SCK> SONr SHFr Sir SMX* 

;SC REGISTER CONTROL 
(DEFAULT* HOLD 
»LOAD SMX<09:00> 



SQN/=<50:48>» .DEFAULT=0 
NOP=0 
L0AD.SS=1 
SS.FR0M.SD<°2 
N0T.SD»3 
SD.FROM.SS-4 
SS.X0R.ALU=5 
ADD.SUB°6 
CLR.SD+SS=7 



$SION CONTROLS 

J DEFAULT 

>SS_ALU<15> 

iSS-SD 

tSO-NOT SD 

(SD-SS 

$SD_ALU<15>» SS_SS.X0R,ALU<15> 

JSD_ALU<lS>f SS_SS.XOR.ALU<1S>.XOR.IR<1> 

) CLEAR BOTH 



SHF/»<87JB5>» .DEFAULT=0 
ALU=0 
LEFT=1 
RIGHT=2 
ALU.DT=3 
RieHT2-4 
LEFT3=5 



>ALU SHIFTER CONTROLS 
J DEFAULT. SHF.ALU 
JSHF_ALU<L1). INSERT SI CNTL 
fSHF_ALU(Rl). INSERT SI CNTL 
JSHF_ALU<DTJ L0rLl»L2»L3> » INSERT 
>SHF_ALU(R2)» INSERT SI CNTL 
JSHF_ALU<L3) 



SI/=<57tS5>» .DEFAULT^-S 



DIVD>0 
ASHR=1 
ASHL°2 
2ER0»3 
f SPARE=4 
DIV=5 
MUL+=6 
MUL-»=7 

!iiMX/=<17:i6> 

EALU=0 
FE=1 
ALU=2 
ALU.EXP=3 



JSHIFT 
i 

* 


INPUT 
SHF 


CONTROLS 
D 


Q 




r 

t 
t 

i 
i 


PSL<i 
ALU 




N> 
31 


031 
00 






ALU 
031 
D31 



C31 


i 
i 
i 


031 



1 




031 
ALU 
ALU 


Ofl 
0>1 


ALU 


1 


C31 


JMIXER TO SC 
»EALU <910> 
!FE<9J0> 
;ALU<09JOO> 
>ALU<14J07> 
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"Mechine definition 



SP0/"<41 ;35>F .DEFAULT=0 
NOP-0 

L0AD.LC.SC=6 
URITE.RC.SC=7 

SP0.AC/»<4i:3e> 

LOAri.LAB=l 

L0AD.LA=2 

URITE.RAB-3 

SPO.ACN/=<37535> 

SP1.SP1=0 

SP2.SP2=1 

SP2.SP1=2 

PRN=3 

PRN+IM 

SC=5 

SP1+1=6 

SP0.ACN11/-<37S35> 

SRC.SRC=0 
DST.DST=i 
DST.SRC»2 
; SRC.SRC=3 
SRC. OR. 1=4 
SC-S 

SP0,R/=<41J39> 

LOAD.LC-2 

WRITE. RC-3 

LOAD.LAB-4 

WRITE. RAB«5 

LOAD . LABI . WRITE . RC-6 

LOAD. LC. WRITE. RAB1°7 



! SPOf SPO.ACf SPO.ACNf SPO.ACNll. SPO.R" 

»SCRAT(;H pad OPCODEf 7 BITS 
J DEFAULT 

rLOAD LCr ADR'^SCCOSSOO] 
>WRITE RCr ADR-SCCOSiOO] 

$4 FUNCTION BITS OF SPO FIELD 
JLOAD LAr LB FROH R(ACN) 
SLOAD LA_RN» HOLD LB 
(WRITE RA> RB (ACN) 

)AC NUHBER IN SPO FIELD 



;VAX NODE RA 






RB 


JO SPl R 






SPl R 


SI SP2 R 






SP2 R 


>2 SP2 R 






SPl R 


»3 PRN 






PRN 


M PRN+1 






PRN+1 


fS SC<03: 


oo.> 




SC<03iOO> 


>6 SPl R+L 


SPl 


R+1 


»AC NUMBER IN SPO FIELD — 


11 


MODE 


J-11 MODE RA 






RB 


t SRC R 






SRC R 


i 1 DST R 






DST R 


12 DST R 






SRC R 


i 3 SRC R 






SRC R 


> 4 SRC R 


.OR. 


1 


SRC R .OR 


> 5 SC<03S00> 




SC<03J00> 



^SCRATCH PAD FUNCS WITH LOW 

(LOAD LCr ADR'SPO.RN 

(WRITE RC 

iLOAD LAr LB 

(WRITE RAf RB 

(LOAD LA. LBCRnr AND WRITE RCCRN3 

(LOAD LCCRN3r AND WRITE RAf RBCRIJ 



4 BITS OF SP AS ADR 
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"Machine definition 



!3P0.RAB/=<38t35> 
R0=0 
Rl = l 
R2=2 
R3=3 
RA=4 
RS=5 
R<i=6 
R7=7 
AP=OC 
FP=OD 
SP=OE 
R15=0F 

SP0.RC/=<38:35> 
T0=0 
Tl = l 
T2=2 
T3=»3 
T4=4 

TA=6 

17=7 

LC.SV=8 

VA.SV=9 

PTE.UA»OA 

PTE.PA=OB 

PC.SV=OC 

SC . SV=OD 

VA.REF»=OE 

MBIT.VA=OF 

PTE.MASK=OF 

Sl)B/=<65 ! 64> f . DEF AULT"0 
NOP=0 
CALL=1 

RET=2 

SPEC=3 



WAK/=<25 : 25> . . DEFAULT»0 
NOP=0 
L0AD=1 



i SPO.RABr SPO.RC* SUB» VAK* 
»RA/RB LOCATIONS 



»R12 = ARGUMENT LIST POINTER 

>R13 => STACK FRAME POINTER 

>R14 = STACK POINTER 

>R15 = PC» TO SOFTWARE^ SCRATCH TO UCODE 

IRC LOCATIONS 



»MEM MGMT SAVES LC HERE 



(SUBROUTINE CONTROL 

J DEFAULT 

>PUSH UPC OF THIS MICROINSTRUCTION 

i ONTO USTACK 

rOR" TOP OF USTACK TO UPC 

J AND POP USTACK 

J REPLACE LOW 8 BITS OF NEXT 

i UPC WITH SPECIFIER DECODE FROM 

i INSTRUCTION BUFFER 



(DEFAULT 
(LOAD VA 
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.TOC 'Machine definition : Validltu chocks" 

.set/uo=<.notc<native; 3> 

.SET/Vl=<NATrVE> 
,CREF I RE -ENABLE CROSS REFERENCE 
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'Macro definition 



J ReiEiister transfer msicros" 



ALU_-1 

ALU_0+D 

ALU..0+1)+1 

ALU_0+KC] 

ALU..0+KC3 + 1 

ALU..0+LB+1 

ALU_0+LC 

ALU_0+LC+1 

ALU_0+MASK+1 

ALU..O+a 

ALU-O+a+1 

ALU-O-D 

ALU-O-n-l 

ALU-0-Kt3 

ALU_0"-KC.1-1 

ALU_0-LB 

ALU_0-LC 

ALU_0-LC-1 

ALU_0-Q 

ALU_0-Q-1 

ALU_0C3D 

ALU_0C3LC 

ALU_D 

ALU_D(B) 

ALU_D+KC3 

ALU_D+KC3+1 

ALU..I)+KC3.RL0G 

ALU-B+LB 

ALU_D+LC 

ALU_D+LC+1 

ALU_D+LC+PSL.C 

ALU_D+Q 

ALU_D+Q+1 

ALU_D+Q+PSL.C 

ALU-C+RLOG 

ALU-D-KC] 

ALU_D--KC3-1 

ALU-D-LB 

ALU..II-LB.RLOQ 

ALU_D-LC 

AI.U_D-LC-1 

ALU„tl-Q 

ALU..D-0-1 

ALU..D.0XTC3 

ALU_D.0XTC3+KCD 

ALU-D.0XTC3+LC 

ALU..D.OXTCa+0 

ALU..D.0XTC3~KC3 

ALU..D.0XTC3-C1 

ALU_D.OXTC3,AND.KC3 

ALU..D.0XTn3.ANDN0T.KCa 

ALU..D.0XTi:3.0R.Q 

ALU_D.AND.KC3 

ALU_D. AND. MASK 

ALIJ...D.ANDN0T.KC3 

ALU„D.ANDNOT.MASK 

ALU-D.ANDNOT.Q 

ALU_D.0R.KC3 

AI-U_D.OR.LC 

ALU_D.OR.Q 



• AMX/RAMX . OXT F DT/LONG r ALU/NOTA " 
•AMX/RAMX.0XT»DT/LONGr ALU/A" 

• AMX/RAMX , OXT r DT/LONG f RBMX/D » BMX/RBMX » ALU/A+B " 
• AMX/RAMX . OXT f DT/LONG » RBMX/D r BMX/RBMX » ALU/A+D + 1 " 
■KMX/ei , BMX/KMX , AMX/RAMX . OXT f DT/LONG f ALU/A+B ■ 
•KMX/ei F BMX/KMX F AMX/RAMX. OXT f DT/LONG f ALU/A+B+1 • 
• AMX/RAMX. OXTfDT/LONGfBMX/LBfALU/A+B+1" 
• AMX/RAMX . OXT F DT/LONG r BMX/LC f ALU/A + B " 
•AMX/RAMX. OXT F DT/LONG fBMX/LCf ALU/A+B+1" 
■AMX/RAMX. OXT F DT/LONG fBMX/MASKf ALU/A+B+1" 
• AMX/RAMX . OXT F DT/LONG t RBMX/O f BMX/RBMX f ALU/A+B " 
•AMX/RAMX . OXT F DT/LONG f RBMX/Q f BMX/RBMX t ALU/A+B+ 1 " 
• AMX/RAMX . OXT F DT/LONG f RBMX/D f BMX/RBMX f ALU/ A-B " 
• AMX/RAMX . OXT F DT/LONG r RBMX/D f BMX/RBMX f ALU/A-B - 1 " 
• AMX/RAMX . OXTf DT/LONG f KMX/Bl f BMX/KMX r ALU/A-B " 
■ KMX/ei F BMX/KMX f AMX/RAMX . OXT f DT/LONG » ALU/A-B-1 • 
• AMX/RAMX . OXT f DT/LONG f BMX/LB f ALU/A-B • 

• AMX/RAMX . OXT f DT/LONG f BMX/LC f ALU/A-B • 

" AMX/RAMX . OXT r DT/LONG , BMX/LC f ALU/A--B~1 • 

■AMX/RAMX.OXTf DT/LDNG f RBMX/Q » BMX/RBMX f ALU/ A~B ■ 

" AMX/RAMX . OXT F DT/LDNG F RBMX/Q F BMX/RBMX f ALU/ A-B-1 " 

• ALU/e 1 F AMX/RAMX . OXT f LONG f BMX/RBMX f RBMX/D " 

•ALU/ei F AMX/RAMX. OXT fLONGfDMX/LC" 

• RAMX/D F AMX/RAMX F ALU/ A • 

• RBMX/D F BMX/RBMX f ALU/B " 

" RAMX/D F AMX/RAMX f KMX/Ol f BMX/KMX f ALU/A+B " 

" RAMX/D fAMX/RAMXfKMX/BIfBMX/KMXf ALU/A+B+1" 

• AMX/RAMX F RAMX/D fKMX/BI f BMX/KMX f ALU/A+B . RLOG ■ 

" RAMX/D F AMX/RAMX f BMX/LB f ALU/A+B • 

• RAMX/D F AMX/RAMX f BMX/LC f ALU/A+B • 

■RAMX/D fAMX/RAMXfBMX/LCf ALU/A+B+1" 

• RAMX/D F AMX/RAMX F BMX/LC f ALU/A+B+PSL . C " 

• RAMX/D F AMX/RAMX F RBMX/0 f BMX/RBMX f ALU/A+B • 

• RAMX/D F AMX/RAMX F RBMX/O F BMX/RBMX F ALU/A+D + 1 ' 

• ALU/A+B+PSL . C F AMX/RAMX f BMX/RBMX f RBMX/Q f RAMX/D • 
• ALU/A+B F AMX/RAMX f RAMX/D f BMX/0 f MSC/RE AD . RLOG ' 

• RAMX/D F AMX/RAMX f KMX/Sl f BMX/KMX f ALU/A-B ' 

•RAMX/DfAMX/RAMXfKMX/01fBMX/KMXfALU/A-B-1" 

• RAMX/D F AMX/RAMX f BMX/LB f ALU/A-B " 

" RAMX/D . AMX/RAMX f BMX/LB f ALU/A-B . RLOG • 

• RAMX/D F AMX/RAMX f BMX/LC f ALU/A-B " 

• RAMX/D F AMX/RAMX f BMX/LC f ALU/ A-B-1 ■ 

•RAMX/D F AMX/RAMX f RBMX/0 f BMX/RBMX f ALU/A-B ■ 

"RAMX/D F AMX/RAMX f RBMX/0 f BMX/RBMX f ALU/A-B-1 ■ 

• RAMX/D F AMX/RAMX . OXT f DT/Sl f ALU/ A " 

•RAMX/D F AMX/RAMX . OXT f DT/01 f KMX/(?2 f BMX/KMX t ALU/A+B ■ 

• ALU/A+B F AMX/RAMX. OXT FDT/eiF RAMX/D F BMX/LC" 

• ALU/A+E F AMX/RAMX . OXT f DT/Sl f RAMX/D f BMX/RBMX f RBMX/t) " 
•RAMX/D F AMX/RAMX. OXT FDT/eiFKMX/e2FBMX/KMXFALU/A~B" 

" RAMX/D F AMX/RAMX . OXT f DT/Ol f RBMX/Q f BMX/RBMX f ALU/A-B " 
■ RAMX/D F AMX/RAMX . OXT f DT/Bl f KMX/02 f BMX/KMX f ALU/AND " 

• ALU/ ANDNOT F AMX/RAMX . OXT F DT/ei F RAMX/D F BMX/KMX F KMX/e2 
• RAMX/D F AMX/RAMX . OXT f DT/01 f BMX/RBMX f ALU/OR • 

• RAMX/D F AMX/RAMX F KMX/0 1 F BMX/KMX F ALU/ AND ■ 

• RAMX/D F AMX/RAMX f BMX/MASK f ALU/ AND " 

■ RAMX/D F AMX/RAMX FKMX/ei t BMX/KMX f ALU/ANDNOT " 

•RAMX/D F AMX/RAMX f BMX/MASK f ALU/ANDNOT ' 

■RAMX/D F AMX/RAMX F RBMX/Q F BMX/RBMX F ALU/ANDNOT" 

"RAMX/D F AMX/RAMX f KMX/Sl f BMX/KMX f ALU/OR ■ 

•RAMX/D . AMX/RAMX f BMX/LC f ALU/OR • 

• RAMX/D F AMX/RAMX F RBMX/Q F BMX/RBMX F ALU/OR • 
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Al.U_D.QR,RCCa 

ALU..n.ORNOT.MASK 

rtLU.D.SXTCa 

ALU-D.SXTCa+KCI 

ALU-D.SXTCa+Q 

ALU-D . SXTC 1 , ANIlNOT . KC 3 

ALU-D.SXTC].AND.KC3 

ALU_D.X0R.KC3 

ALU-D. XOR.LC 

ALU.D.XOR.Q 

ALU..D.X0R.RCC3 

ALU_I).X0R.RC3 

ALU..DC]Ki:3 

ALU..DCaLB 

ALU-DC3LC 

ALU_DC3Q 

ALU..KC3 

ALU..LA 

ALU_LA+KC3 

ALU_LA+KC3+1 

ALU_LA+KC3.RL0G 

ALU_LA+LB 

ALU_LA+LC 

ALU-LA+LC+1 

ALU_LA+LC+PSL.C 

ALU_LA+Q 

ALU_LA-D 

ALU_LA-D-1 

ALU_LA-KC3 

ALU_LA-KC3-1 

ALU..LA-KC3.RL0G 

ALU_LA~LC 

ALU..LA-Q 

ALU_LA-a-l 

ALU-LA. AND. KC3 

ALU-LA. AND. LC 

ALU-LA. ANDNOT.KC 3 

ALU-LA. ANDNOT. MASK 

ALU-LA. OR. KC 3 

ALU_LA. XOR.LC 

ALU-LAC3D 

ALU-LAC 3LB 

ALU_LAC30 

ALU_LB 

ALU_LC 

ALU-NOT.D 

ALU_N0T.KC3 

ALU..N0T.RCC3 

ALU-PACK. FP 

ALU-PC 

ALU_0 

ALU-O(D) 

ALU_Q+KC3 

ALU_Q+KC3+1 

ALU_0+LB 

ALU-Q+LB+1 

ALU_0+LC 

ALU_Q+LC+1 

ALU_Q+LC+PSL.C 

ALU_Q+MASK 

ALU_0-D 

ALU..Q-D-1 

ALU-Q-KC3 



■ RAhX/D . AMX/RAMX » SPO . R/LOAD . LC f SPD . RC/Sl . BMX/LC r ALU/OR ' 

■ RAMX/D » AMX/RAMX . BMX/M ASK > ALU/ORNOT • 
• RAMX/D f AMX/RAMX . SXT f DT/ei . ALU/ A • 

•RAMX/D r AMX/RAMX . SXT , DT/Bl r KMX/e2 , BMX/KMX f ALU/A+E " 

• RAMX/D r AMX/RAMX . SXT f DT/Bl r BMX/RBMX r ALU/A+B " 
•RAMX/Df AMX/RAMX . SXT » DT/81 » ALU/ANDNOT » BMX/KMX r KMX/B2 " 
■RAMX/D» AMX/RAMX. SXT rDT/ei»KMX/e2f BMX/KMX » ALU/AND' 

• RAMX/D f AMX/RAMX r KMX/Bl » BMX/KMX . ALU/XOR " 
" RAMX/D r AMX/RAMX , BMX/LC f ALU/XOR " 

• RAMX/D» AMX/RAMX . RBMX/0 » BMX/RBMX f ALU/XOR " 

■ RAMX/D , AMX/RAMX r SPO . R/LOAD . LC » SPO . RC/B 1 > BMX/LC > ALU/XOR " 

■ RAMX/D f AMX/RAMX . SPO . R/LOAD . LAB r SPO . RAB/Sl f BMX/LB f ALU/XOR " 

"RAMX/DFAMX/RAMXFKMX/e2FBMX/KMXFALU/ei" 

■ALU/01 fAMX/RAMXfRAMX/D f BMX/LB " 

■ RAMX/D F AMX/RAMX f BMX/LC f ALU/Bl " 

•RAMX/Df AMX/RAMX f RBMX/Q f BMX/RBMX f ALU/Bl " 

■KMX/ei F BMX/KMX f ALU/B ' 

•AMX/LAfALU/A" 

■ AMX/L A F KMX/ei F BMX/KMX F ALU/ A+B ■ 

■ ALU/A+B+1 F AMX/LAfBMX/KMXfKMX/BI " 

•AMX/LAfKMX/01 F BMX/KMX F ALU/A+B, RLOG" 

• AMX/L A F BMX/LB f ALU/ A+B " 

■ ALU/A+B F AMX/L A f BMX/LC • 

• ALU/A+B+1 F AMX/L A f BMX/LC " 

• ALU/A+B+PSL . C F AMX/L A F BMX/LC " 

■ ALU/A+B F AMX/LA f BMX/RBMX f RBMX/Q " 

■AMX/LAfRBMX/DfBMX/RBMXfALU/A-B" 

■AMX/LA F RBMX/D t BMX/RBMX f ALU/A~B - 1 " 

■ AMX/L A fKMX/OIf BMX/KMX fALU/A-B" 

■ AMX/LA F KMX/e 1 F BMX/KMX f ALU/ A-B - 1 ' 

■ AMX/LA F KMX/01 f BMX/KMX f ALU/A -B . RLOG ■ 

■ ALU/A-Bf AMX/LA fBMX/LC ■ 

■ ALU/A-Bf AMX/LA fBMX/RBMXfREMX/Q" 

■ ALU/ A-B- 1 F AMX/LA f BMX/RBMX f RBMX/B " 
" AMX/LA F KMX/e 1 f BMX/KMX f ALU/ AND ■ 

■ ALU/ANDf AMX/L A F BMX/LC ■ 

■ AMX/LA F KMX/01 f BMX/KMX f ALU/ANDNOT ■ 

■ AMX/LA F BMX/MASK f ALU/ANDNOT ■ 

■ ALU/OR F AMX/LA f BMX/KMX f KMX/Bl " 
■ AMX/LA fBMX/LCfALU/XOR^ 

■ AMX/LA fRBMX/Df BMX/RBMX F ALU/SI" 

■ AMX/L A F BMX/LB f ALU/S 1 ■ 

■ AMX/LA F RBMX/0 F BMX/RBMX f ALU/S 1 " 

■ BMX/LB F ALU/B' 

■ BMX/LC F ALU/B" 

" ALU/NOT A F AMX/RAMX f RAMX/D " 

■ BMX/KMX F KMX/ei f ALU/ORNOT f AMX/RAMX . OXT f DT/LONG ■ 

■ SPO . R/LOAD . LC f SPO . RC/Bl f BMX/LC f AMX/RAMX . OXT f DT/LONG f ALU/ORNOT • 

■ BMX/PACKED . PL f ALU/B ■ 

■BMX/PCf ALU/B" 

■ RAMX/Q F AMX/RAMX F ALU/A ' 

" RBMX/Q F BMX/RBMX F ALU/B ■ 

■ RAMX/Q F AMX/RAMX f KMX/B 1 f BMX/KMX f ALU/ A+B ■ 

" ALU/A+B+1 fANX/RAMXfRAMX/QfBMX/KMXfKMX/61" 

" RAMX/Q F AMX/RAMX f BMX/LB f ALU/A+B " 

■ RAMX/Q F AMX/RAMX f BMX/LB f ALU/A+B+ 1 ■ 

■ RAMX/Q F AMX/RAMX f BMX/LC f ALU/ A+B ■ 

■ ALU/A+B+1 F AMX/RAMX fRAMX/Qf BMX/LC" 

" ALU/A+B+PSL. Cf AMX/RAMX F RAMX/Q F BMX/LC" 

■ ALU/A+Bf AMX/RAMX f RAMX/Q f BMX/MASK " 

" RAMX/Q F AMX/RAMX f RBMX/D f BMX/RBMX f ALU/A-B ■ 

• ALU/A-B-1 F AMX/RAMX f RAMX/Q f BMX/RBMX f RBMX/D " 
■ RAMX/Q F AMX/RAMX F KMX/Bl F BMX/KMX F ALU/ A-B" 
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ALU_Q-LB 

ALU_0-LC 

ALU-O-HASK-l 

ALU_O.OXTC] 

ALU_Q.0XTC3+n 

ALU_Q.0XTC3+ri+l 

ALU_Q.OXTC3+Ki:3 

ALU..Q.0XTC3-D 

ALU-Q.OXTC3~KC3 

AL1J_Q.0XTC3.ANDN0T.KC3 

ALU_0,OXTC3.0R.KC3 

ALU..Q. 0XTC3.0R.il 

ALU_O.AND.D 

ALU_0.AND.KC3 

ALU-.a.ANDN0T.KC3 

ALU-Q.ANDNOT.HASK 

ALU-a.ANIIN0T.RC3 

ALU-Q.0R.KC3 

ALU_0.OR.LC 

ALU_0.0RN0T.KC3 

ALU„CI.SXTC3 

ALU_Q.SXTC3+KC3 

ALU..0.SXTC3+LB 

ALU_Q.SXTC3+LB+1 

ALU„0.SXTC3+PC 

ALU_0 . SXTC 3 . ANDNOT . KC 3 

ALU_O.XOR.D 

ALU_Q.X0R.KC3 

ALU_Q.XOR.LC 

ALU_Q.X0R.RCC3 

ALU_QC3D 

ALU_R<DST) 

ALU_R < SC ) . ANDNOT . KC 3 

ALU_R<SP1)+KC3.RL0Q 

ALU_RC<SC) 

ALU_RCC3 

ALU_RLOG 

ALU„RC3 

ALU_RC3-KC3 

ALU-RC3.AND.KC3 

ALU_RC3.AND.LC 

ALU_RC3. ANDNOT. KC3 

ALU_RC 3 . ANDNOT . MASK 

ALU_RC3.0R.KC3 

ALU_RC3.ORNOT.KC3 

ALU_RC3.XOR.KC3 

ALU-RC3.X0R.Q 



• RAMX/Q t AMX/RAMX » BMX/LB » ALU/ A-B " 

■RAMX/Q>AMX/RAMX»BMX/LCrALU/A-B' 

" ALU/A-B-1 » AMX/RAMX » RAMX/Q t BMX/MASK ■ 

• RAMX/Q r AMX/RAMX . OXT t DT/Sl . ALU/A " 

" ALU/A+B f AMX/RAMX . OXT » DT/Bi » BMX/RBMX » RBMX/D t RAMX/Q ' 

■ ALU/A+B+ 1 » AMX/RAMX . OXT » DT/Bl » BMX/RBMX » RAMX/Q . RBMX/D ' 

■ ALU/A+B r AMX/RAMX . OXT » DT/Sl » RAMX/Q t BMX/KMX » KMX/82 ■ 

" ALU/A-B t RAMX/Q f AMX/RAMX . OXT r DT/Ol » BMX/RBMX ' 

■ ALU/A-B f AMX/RAMX . OXT . DT/S 1 » RAMX/Q » BMX/KMX . KMX/B2 " 

• ALU/ANDNOT r AMX/RAMX . OXT » DT/Bl r RAMX/Q f BMX/KMX » KMX/B2 " 
• ALU/OR » AMX/RAMX . OXT f DT/ei r RAMX/Q f BMX/KMX r KMX/e2 " 
•ALU/OR f AMX/RAMX . OXT . DT/Bl , RAMX/Q f BMX/RBMX r RBMX/D " 

• AMX/RAMX f RAMX/Q . BMX/RBMX t RBMX/D r ALU/ AND " 
•RAMX/QrAMX/RAMXfKMX/eifBMX/KMXf ALU/AND" 

• RAMX/Q f AMX/RAMX r KMX/8 1 r BMX/KMX f ALU/ANDNOT • 

• RAMX/Q r AMX/RAMX t BMX/MASK t ALU/ANDNOT " 

" ALU/ANDNOT . AMX/RAMX r RAMX/Q f BMX/LB t SPO . R/LOAD . LAB p SPO . RAB/Bl ' 

■ RAMX/Q » AMX/RAMX f KMX/Bl , BMX/KMX t ALU/OR " 

• RAMX/Q t AMX/RAMX r BMX/LC t ALU/OR " 

■ ALU/ORNOT . AMX/RAMX » RAMX/Q , BMX/KMX » KMX/Bl * 
■ALU/Aj AMX/RAMX. SXT. DT/Bl rRAMX/Q' 

■ RAMX/Q f AMX/RAMX . SXT . DT/Bl r KMX/S2 j BMX/KMX r ALU/A+B " 

• RAMX/Q r AMX/RAMX . SXT f DT/81 . BMX/LB » ALU/A+B * 

• RAMX/Q > AMX/RAMX . SXT , DT/61 .BMX/LBrALU/A+B+1' 

• RAMX/Q » AMX/RAMX . SXT . DT/Sl , BMX/PC t ALU/A+B ' 

■ ALU/ANDNOT f AMX/RAMX . SXT i RAMX/Q t BMX/KMX » KMX/82 1 DT/81 • 

• RAMX/Q f AMX/RAMX r BMX/RBMX r RBMX/D , ALU/XOR ■ 

■ RAMX/Q t AMX/RAMX r KMX/8 1 r BMX/KMX t ALU/XOR " 
" RAMX/Qr AMX/RAMX , BMX/LC » ALU/XOR " 

• RAMX/Q r AMX/RAMX r SPO . R/LOAD . LC » SPO . RC/Bl r BMX/LC r ALU/XOR • 

•RAMX/Q r AMX/RAMX f RBMX/D f BMX/RBMX t ALU/Bl ■ 

■SPO. AC/LOAD. LAB r SPO. ACN11/DST.DST» AMX/LA. ALU/A" 

■ SPO . AC/LOAD . L AB» SPO . ACN/SC , AMX/LA » KMX/81 » BMX/KMX » ALU/ANDNOT • 

■SPO. AC/LOAD. LAB»SP0.ACN/SP1.SP1»AMX/LA. KMX/Bl f BMX/KMX F ALU/A+B. RLOQ" 

■ SPO/LOAD . LC . SC r BMX/LC r ALU/B " 

■SPO. R/LOAD. LC» SPO. RC/BlrBMX/LCi. ALU/B' 

■ BMX/O J ALU/B J MSC/READ . RLOG ' 

■ SPO . R/LOAD . LAB f SPO . RAB/ei » AMX/LA » ALU/A ■ 

" SPO . R/LOAD . LAB » SPO . RAB/81 . AMX/LA F KMX/82 r BMX/KMX » ALU/A-B • 
■ SPO . R/LOAD . LAB r SPO . RAB/Bl > AMX/LA f KMX/82 r BMX/KMX f ALU/AND • 
■ SPO . R/LOAD . LAB f SPO . RAB/Bl f AMX/LA f BMX/LC f ALU/ AND ■ 
" SPO . R/LOAD . LAB F SPO . RAE/S 1 F AMX/LA F KMX/e2 F BMX/KMX f ALU/ANDNOT " 

• SPO . R/LOAD .LASfSPCRAB/SIfAMX/LAf BMX/MASK t ALU/ANDNOT ■ 

■ SPO. R/LOAD. LABfSPO. RAB/Bl FAMX/LAFKMX/e2FBMX/KMXF ALU/OR' 
■ ALU/ORNOTf AMX/LA f BMX/KMX f SPO . R/LOAD . LAB f SPO . RAB/Bl f KMX/82 ■ 
■SPO. R/LOAD. LABfSPO. RAB/Bl F AMX/LA fKMX/B2fBMX/KMXf ALU/XOR' 
" SPO . R/LOAD . L AB F SPO . RAB/Bl f AMX/LA f RBMX/Q f BMX/RBMX f ALU/XOR " 



(:;ache.p_dc3 

(:;achec3_d 

cache_d(quad) 

(:;ache_d.inst.dep 

(:;ache..dc3 

(:;ache_dc3.lk 

(::ache_dc3.nochk 

DSQ_D+Q 

DJRCC3_PC 

USVA_ALU 

IISMA-D+LC 

r.1JiyA_D+Q 

BSVA_D~KC3 

i:iIl«A_LA 



• VAK/NOP F MCT/WRITE . P f DT/Bl f DK/NOP ■ 
■VAK/N0PfMCT/URITE.V.WCHKfMSC/81fDK/N0P' 
■MCT/EXTWRITE . P F LONG f MAK/NOP f DK/NOP ■ 
■VAK/NOPfMCT/URITE.V.UCHKfDT/INST.DEPfDK/NOP^ 

• VAK/NOP , MCT/WRITE . V . UCHK f DT/81 f DK/NOP ■ 

■ VAK/NOPf MCT/LOCKMRITE . W . XCHK t DT/Bl f DK/NOP ■ 

• VAK/NOPf MCT/WRITE. V.NOCHKFDT/eiFDK/NOP^ 

■ RAMX/D f AMX/RAMX f RBMX/Q f BMX/RBMX f ALU/A+B f SHF/ALU f DK/SHF f QK/SHF " 

•BMX/PCrALU/BfSHF/ALUFDK/SHFrSPO.R/URITE.RCFSPO.RC/Bl" 

• VAK/LOAD» SHF/ALU f DK/SHF " 

■ RAMX/D t AMX/RAMX f BMX/LC » ALU/A+B r UAK/LOAD . SHF/ALU f DK/SHF ' 
■D-D+QfVAK/LOAD^ 

■ RAMX/D » AMX/RAMX f KMX/Bl f BMX/KMX f ALU/A-B , VAK/LOAD » SHF/ALU f DK/SHF ■ 
" AMX/LA F ALU/A f VAK/LDAD » SHF/ALU f DK/SHF " 
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D»VA_LB 

IltVA.a 

»SVA_Q+LB.PC 

nC3„CACHE 

DCa.CACHE.IBCHK 

I)C3_CACHE.LK 

UC3-CACHE.N0CHK 

BC3_CACHE.P 

DCa-CACHE.UCHK. 

n_o 

U_0+UC+1 

D_0-D 

D_0-KC3 

D-0~0 

D.O-Q-l 

D.ACCELSSYNC 

n.ALU 

D.ALU<FRAC> 

D.ALU.LEFT 

n_ALU.LEFT2 

II_ALU.LEFT3 

»_ALU. RIGHT 

U_ALU.RI0HT2 

D.BLANK 

D_CflCHE.INST.DEP 

D-CACHE.LKC3 

D.CACHE. UCHKCl 

D_CACHEC3 

D_D(FRAC> 

D.D+KCn 

B_D+KC3+1 

D_D+LB 

D_D+LC 

D.D+LC+PSL.C 

D-D+Q 

D_D+Q+1 

D_D-KC3 

D_D-LC 

n_D-Q 

D.D-Q-a 

D-D.OXTCD 

»_D.0XTC:+KC3 

D_D.0XTC3+Q 

D-D.OXTCD+Q+1 

D-D.0XTCa.ANDN0T.KC3 

»-D.0XTC3.l}R.a 

D-D.0XTC3.XDR.a 

D-D.OXTC3.XOR.RCC3 

n.D.AND.KC3 

D-D.AND.KC3.LEFT2 

D_D.AND.KC3.RieHT 

D-D. AND. LC 

U-D.AND.HASK 

D-D. AND. 

D-D.AND.RCC3 

D-D.ANDN0T.KC3 

D-D.ANDNOT.LC 

D_D.ANDNOT.PSMZ 

D_D.ANDNOT.O 

D_D.ANDN0T.RCC3 



• BMX/LB f ALU/B , UAK/LOAD p SHF/ALU t DK/SHF " 

■ RAMX/Q f AMX/RAMX i. ALU/A t VAK/LOAD » DK/Q • 

■ RAMX/Q r AMX/RAMX !■ BMX/PC . OR . LB r ALU/A+B r V AK/LOAD » SHF/ALU » DK/SHF ' 

•VAK/NOPrMCT/READ.V.RCHKfDT/BlfDK/NOP" 

■VAK/NOP.MCT/REAl).V.IBCHK>DT/ei»DK/NOP' 

• VAK/NOP r MCT/LOCKREAD , V . UCHK r DT/Bl r DK/NOP ■ 

• VAK/NOP . MCT/READ . V . NOCHK r DT/Bl i DK/NOP " 

■VAK/N0P»MCT/READ.P»DT/91fDK/N0P" 

• VAK/NOP f MCT/REAB . V . WCHK f DT/Bl f DK/NOP ■ 

•DK/CLR' 

■ AMX/RAMX . OXT » DT/LONG f KMX/ei » BMX/KMX r ALU/ A+B+ 1 r SHF/ALU t DK/SHF * 

■ AMX/RAMX . OXT . DT/LONG r BMX/LC r ALU/ A+B+ 1 » SHF/ALU f DK/SHF ■ 

■ AMX/RAMX. OXTrDT/LONGf RBMX/Df BMX/RBMX» ALU/A-Bf SHF/ALUpDK/SHF' 
■AMX/RAMX . OXTf DT/LONQ t KMX/Bl » BMX/KMX » ALU/A-B f SHF/ALU , DK/SHF ' 

■ AMX/RAMX . OXT f DT/LONO t RBMX/0 . BMX/RBMX » ALU/A-B » SHF/ALU » DK/SHF ' 
•ALU_0-Q-lfD_ALU' 

• DK/ ACCEL , ACF/S YMC " 
" SHF/ALU* DK/SHF • 

■ SHF/ALU f DK/SHF. FL ■ 

•SHF/LEFTf DK/SHF' 

■ SHF/ALU . DT > DT/LONG , DK/SHF " 

■SHF/LEFT3r DK/SHF' 

■SHF/RIGHT»DK/SHF' 

• SHF/RIGHT2 » DK/SHF ■ 

•D_KC.203' 

• VAK/NOP t MCT/READ , W . IBCHK r DT/INST . DEP r DK/NOP " 

■WAK/NOP»MCT/L0CKREAD,V.MCHKrMSC/ei»DK/N0P' 

■ VAK/NOP f MCT/REAB . V . WCHK r MSC/B 1 . DK/NOP " 

• VAK/NOP t MCT/READ . V . RCHK » MSC/Bl . DK/NOP ' 

■RAMX/Df AMX/RAMX. ALU/A r SHF/ALU. DK/SHF. FL" 

■ RAMX/Df AMX/RAMX . KMX/Bl . BMX/KMX . ALU/A+B . SHF/ALU . DK/SHF ' 

• RAMX/D F AMX/RAMX r KMX/Bl . BMX/KMX . ALU/A+B+1 . SHF/ALU . DK/SHF " 

•RAMX/Df AMX/RAMX. BMX/LB. ALU/A+B. SHF/ALU. DK/SHF" 

•RAMX/D. AMX/RAMX. BMX/LC.ALU/A+B.SHF/ ALU. DK/SHF' 

• RAMX/D F AMX/RAMX . BMX/LC . ALU/ A+B+PSL . C . SHF/ALU . DK/SHF • 

• RAMX/D . AMX/RAMX . RBMX/Q . BMX/RBMX .ALU/A+B . SHF/ALU . DK/SHF " 

• RAMX/D F AMX/RAMX . RBMX/Q .BMX/RBMX. ALU/A+B+1. SHF/ALU . DK/SHF • 

• RAMX/D . AMX/RAMX . KMX/01 . BMX/KMX . ALU/A~B . SHF/ALU . DK/SHF • 
• RAMX/D . AMX/RAMX . BMX/LC . ALU/ A-B . SHF/ALU . DK/SHF ■ 

• RAMX/D . AMX/RAMX . RBMX/Q . BMX/RBMX . ALU/ A-B . SHF/ALU . DK/SHF " 

• RAMX/D . AMX/RAMX . RBMX/Q . BMX/RBMX . ALU/A-B- 1 . SHF/ALU . DK/SHF • 

• RAMX/D . AMX/RAMX . OXT . DT/01 . ALU/A .SHF/ALU . DK/SHF • 

• RAMX/D . AMX/RAMX . OXT . DT/Bl . KMX/B2 . BMX/KMX . ALU/A+B . SHF/ALU . DK/SHF • 

• ALU/A+B . AMX/RAMX . OXT . DT/Bl . BMX/RBMX . RBMX/Q . D_ALU' 
•RAMX/D. AMX/RAMX. OXT. DT/Sl. BMX/RBMX. ALU/A+B+1. D_ALU" 

•RAMX/D . AMX/RAMX . OXT . DT/Sl . KMX/B2 . BMX/KMX . ALU/ANDNOT . SHF/ALU . DK/SHF • 

• RAMX/D . AMX/RAMX .OXT .DT/Bl . RBMX/Q . BMX/RBMX . ALU/OR . SHF/ALU . DK/SHF • 

■ DK/SHF . ALU/XOR f SHF/ALU . AMX/RAMX . OXT . RAMX/D .DT/Bl . RBMX/Q , BMX/RBMX " 

' RAMX/D . AMX/RAMX . OXT . DT/81 . SPO . R/LOAD . LC . SPO . RC/e2 . BMX/LC . ALU/XOR . SHF/ALU . DK/SHF " 

' RAMX/D . AMX/RAMX . KMX/Bl . BMX/KMX . ALU/ AND . SHF/ALU . DK/SHF ' 

• RAMX/D . AMX/RAMX . KMX/Bl . BMX/KMX . ALU/AND , SHF/ALU . DT . DT/LONG . DK/SHF " 

• RAMX/D . AMX/RAMX . KMX/Bl . BMX/KMX . ALU/AND . SHF/RIGHT . DK/SHF • 

• RAMX/D . AMX/RAMX .BMX/LC . ALU/ AND .SHF/ALU . DK/SHF " 

• RAMX/D . AMX/RAMX . BMX/MASK f ALU/AND . SHF/ALU . DK/SHF " 

• RAMX/D . AMX/RAMX . RBMX/Q . BMX/RBMX . ALU/AND . SHF/ALU . DK/SHF ■ 

• RAMX/D . AMX/RAMX . SPO . R/LOAD . LC . SPO . RC/Bl . BMX/LC . ALU/AND F SHF/ALU . DK/SHF • 

■ RAMX/D . AMX/RAMX . KMX/Bl . BMX/KMX . ALU/ANDNOT f SHF/ALU » DK/SHF • 

• RAMX/D . AMX/RAMX . BMX/LC . ALU/ANDNOT . SHF/ALU . DK/SHF " 

• DK/SHF . ALU/ANDNDT . AMX/RAMX f RAMX/D f BMX/KMX . KMX/ . 4 . SHF/ALU ' 

• RAMX/D . AMX/RAMX . RBMX/Q . BMX/RBMX . ALU/ANDNOT . SHF/ALU . DK/SHF " 

• RAMX/D . AMX/RAMX . SPO . R/LOAD . LC . SPO . RC/81 . BMX/LC . ALU/ANDNOT . SHF/ALU f DK/SHF " 
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»_tULEFT 

I)_D.LEFT2 

m.D.OR.ASCII 

D-D.OR.KC] 

»_D.OR.PSUC 

n.D.OR.PSUV 

n.D.OR.a 

n-D.OR.RCC] 

n-D.0R.RC3 

n.D.ORNOT.HASK 

a-D. RIGHT 

U-D.RIOHT<B> 

n-D.RIGHT2 

D-II.SUAP 

D_D.SXTC] 

D-D.SXTC]. RIGHT 

n_IJi.XOR.K£] 

D_D.XDR.LC 

D-D.XOR.Q 

n.DAL.NORM 

Ili-DAL.SC 

n_DC3KX3 

D-DCIMASK 

V-DCIQ 

lUINT.SUM 

I)_KCa 

I)_KC3. RIGHT 

I.1_KC3.RIGHT2 

I.)_LA 

I.i_LA<FRAC) 

»_UA+D+PSL.C 

»_LA~D 

I)_LA-KC3 

D-LA.AND.KC] 

Ili_LA, RIGHT 

»_LB 

B_LB.PC 

IJ_LC 

Ilr-LC<FRAC) 

IJ_NOT . D 

I)..NOT.KCa 

n_NOT.MASK 

lUNOT.O 

D.NCIT.RCJ 

I.1_PACK.FP 

B_PACK.FP.LEFT 

»_PC 

D-PC.LEFT 

D-Q 

n_Q(FRAC) 

n_Q+D 

n.Q+KCJ 

n.O+LB 

i:i..Q+pc 

n..o-D 

i:i..ci-D-i 

i:i_Q-KC3 

I)..C1-KC1--1 

I.1_C1-PCSV 

D-Q.OXTrn 

rr-O.AND.KCI 

a.Q.AND.LC 

II..Q.AND.HASK 



"DK/LEFT" 

•nK/LEFT2* 

•D_n.OR.KC.303" 

■ RAMX/D f AMX/RAMX > KMX/Bl t BMX/KMX f ALU/OR » SHF/ALU > DK/SHF ' 

• DK/SHF f ALU/DR , AHX/RAMX r RAMX/D » BMX/KMX f KMX/ . 1 » SHF/ALU " 

• DK/SHF F ALU/DR t AMX/RAMX f RAMX/D f BMX/KMX f KMX/ . 2 » SHF/ALU • 

• RAMX/D F AMX/RAMX f RBMX/Q f BMX/RBMX f ALU/OR f SHF/ALU f DK/SHF * 

■ RAMX/D > AMX/RAMX f SPO . R/LO AD . LC f SPO . RC/81 f BMX/LC f ALU/OR f SHF/ALU f DK/5HF " 

• ALU/OR F AMX/RAMX f RAMX/D f BMX/LB f SPO . R/LOAD . LAB f SPO . RAB/Ol f DK/SHF • 
" RAMX/D F AMX/RAMX f BMX/MASK f ALU/ORNOT f SHF/ALU f DK/SHF • 
■DK/RIQHT' 

•RBMX/DfBMX/RBMXfALU/BfSHF/RIGHTf DK/SHF- 

•DK/RIGHT2' 

•DK/BYTE.SUAP" 

•RAMX/DfAMX/RAMX.SXTfDT/BIfALU/AfSHF/ALUfDK/SHF" 

"RAMX/Df AMX/RAMX . SXT f DT/81 f ALU/Af SHF/RIGHT f DK/SHF ' 

• RAMX/D F AMX/RAMX f KMX/81 f BMX/KMX f ALU/XOR f SHF/ALU f DK/SHF " 

• RAMX/D F AMX/RAMX f BMX/LC f ALU/XOR f SHF/ALU f DK/SHF • 

• RAMX/D F AMX/RAMX f RBMX/0 f BMX/RBMX f ALU/XOR f SHF/ALU f DK/SHF ■ 

•DK/DAL.SW" 

■DK/DAL.SC" 

■ RAMX/D F AMX/RAMX f KMX/B2 f BMX/KMX f ALU/Bl f SHF/ALU f DK/SHF • 

• RAMX/D F AMX/RAMX t BMX/MASK f ALU/Bl f SHF/ALU f DK/SHF " 

■ RAMX/D F AMX/RAMX t RBMX/Q f BMX/RBMX f ALU/B 1 f SHF/ALU f DK/SHF " 
• MCT/READ . INT . SUM F DK/NOP • 

• KMX/81 F BMX/KMX r ALU/B f SHF/ALU f DK/SHF • 
'KMX/Bl t BMX/KMX t ALU/B f SHF/RIGHT f DK/SHF " 

• KMX/81 F BMX/KMX f ALU/B f SHF/RIQHT2 f DK/SHF " 
• AMX/L A F ALU/ A F SHF/ALU f DK/SHF ■ 
•AMX/LAfALU/AfSHF/ALUf DK/SHF. FL" 

■ AMX/L A F RBMX/D f BMX/RBMX f ALU/A+B+PSL . C f SHF/ALU f DK/SHF • 
" DK/SHF f ALU/A-B f AMX/LA f BMX/RBMX f RBMX/D f SHF/ALU " 
•AMX/LAfKMX/BIfBMX/KMXfALU/A-BfSHF/ALUfDK/SHF' 

• AMX/L A F KMX/81 F BMX/KMX f ALU/ AND f SHF/ALU f DK/SHF • 

"AMX/LA F ALU/A f SHF/RI GHT f DK/SHF ' 

• BMX/LB F ALU/B f SHF/ALU f DK/SHF " 

• BMX/PC . OR . LB F ALU/B f SHF/ALU f DK/SHF • 

■BMX/LCfALU/BfSHF/ALUfDK/SHF" 

" BMX/LC F ALU/B f SHF/ALU f DK/SHF . FL " 

• RAMX/D F AMX/RAMX F ALU/NOTA f SHF/ALU f DK/SHF " 

• KMX/e 1 F BMX/KMX F AMX/RAMX . OXT f DT/LONG f ALU/ORNOT f SHF/ALU f DK/SHF " 
• BMX/MASK t AMX/RAMX . OXT f DT/LONG f ALU/ORNOT f SHF/ALU t DK/SHF " 

" R AMX/Q F AMX/RAMX f ALU/NOTA f SHF/ALU f DK/SHF " 

•LA_RAC813fAMX/LAfALU/N0TAfD_ALU" 

" BMX/PACKED . FL f ALU/B f SHF/ALU f DK/SHF ■ 

• BMX/PACKED . FL r ALU/B f SHF/LEFT f DK/SHF • 

• BMX/PC F ALU/B F SHF/ALU f DK/SHF " 

• BMX/PC F ALU/B F SHF/LEFT f DK/SMF • 

■DK/Q* 

•RAMX/Q F AHX/RAMX f ALU/A f SHF/ALU f DK/SHF . FL " 

• RAMX/Q F AMX/RAMX f RBMX/D f BMX/RBMX f ALU/A+B f SHF/ALU f DK/SHF ' 

•RAMX/QfAMX/RAMXfKMX/BIfBMX/KMXfALU/A+BfSHF/ALUfDK/SHF- 

•RAMX/Q F AMX/RAMX f BMX/LB f ALU/A+B f SHF/ALU » DK/SHF " 

•RAMX/Qf AMX/RAMX fBMX/PCfALU/A+BfSHF/ALUf DK/SHF" 

■RAMX/QfAMX/RAMXfRBMX/DfBMX/RBMXfALU/A-BfSHF/ALUfDK/SHF" 

" RAMX/Q F AMX/RAMX f RBMX/D f BMX/RBMX f ALU/A-B- 1 f SHF/ALU f DK/SHF " 

" RAMX/Q F AMX/RAMX f KMX/Bl f BMX/KMX f ALU/A-B f SHF/ALU f DK/SHF " 

"RAMX/Of AMX/RAMX fKMX/B1fBMX/KMXfALU/A-B-1fSHF/ALUfDK/SHF" 

" RAMX/Q F AMX/RAMX f BMX/0 f MSC/READ . RLOG f ALU/A-B f SHF/ALU f DK/SHF " 

" RAMX/Q F AMX/RAMX . OXT f DT/Bl f ALU/A f SHF/ALU f DK/SHF " 

" RAMX/Q F AMX/RAMX f KMX/Bl fBMX/KMXf ALU/AND f SHF/ALU f DK/SHF • 

"RAMX/Q F AMX/RAMX r BMX/LC f ALU/AND f SHF/ALU f DK/SHF " 

" RAMX/Q F AMX/RAMX f BMX/MASK f ALU/ AND f SHF/ALU f DK/SHF " 
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D..Q.ANII.RCC] 

U-Q.ANDNOT.D 

n-Q.ANDNOT.KC] 

n_0.ANDNOT.HASK 

»_O.AN0N0T,PSUC 

n.O.ANDNOT.PSUN 

D-Q.ANDNOT.PSUZ 

D_n.LEFT 

n_Q.0R.KC3 

D-Q.OR.PSUC 

IJ.Q.OR.RCCD 

ri_0.ORNOT.MASK. 

»_0, RIGHT 

I)_Q.RI0HT2 

n.Q.SXTC] 

D_Q.XOR.RCC 3 

I)_OC3KC3 

n.OCDMASK 

n_R<PRN+l) 

D-R<SC) 

1)_R(SP1 + 1) 

n_RC<SC) 

D_RCCJ 

U_RLOG 

D_RLOG. RIGHT 

I)_RC3 

I)_RC3<FRAC) 

U_RC:].AND.KC] 

U-RC3.0R.KC] 

D_RC3.ORNOT.KC3 



■ RAMX/0 r AMX/RAMX r SPO . R/LOAD , LC r SPO . RC/Sl , BMX/LC . ALU/AND t SHF/ALU . DK/SHF " 
■ RAMX/O , AHX/PAMX , RBMX/D f BMX/RBMX f ALU/ANDNOT » SHF/ALU . DK/SHF " 

■ RAMX/Q , AMX/RAMX » KHX/B 1 r BMX/KMX » ALU/ANDNOT r SHF/ALU » DK/SHF ' 
• RAMX/Q , AMX/RAMX r BMX/MASK f ALU/ANDNOT r SHF/ALU » DK/SHF " 

• DK/SHF F ALU/ ANDNOT r AMX/RAMX f RAHX/0 r BMX/KMX » KMX/ . 1 f SHF/ALU " 
• DK/SHF F ALU/ANDNOT f AMX/RAMX f R AHX/Q f BMX/KMX f KMX/ . 8 » SHF/ALU " 
• DK/SHF r ALU/ANDNOT f AMX/RAMX f RAMX/0 f BMX/KMX f KMX/ . 4 f SHF/ALU • 
• RAMX/0 f AMX/RAMX . ALU/A f SHF/LEFT f DK/SHF " 
•RAMX/Q F AMX/RAMX f KMX/B 1 f BMX/KMX f ALU/OR f SHF/ALU f DK/SHF " 

• DK/SHF F ALU/DR f AMX/RAMX f RAMX/Q f BMX/KMX f KMX/ . 1 f SHF/ALU " 

•RAMX/Q F AMX/RAMX f SPO , R/LOAD . LC f SPO . RC/Sl f BMX/LC f ALU/OR f SHF/ALU f DK/SHF " 
■ RAMX/Q t AMX/RAMX f BMX/MASK f ALU/ORNOT f SHF/ALU f DK/SHF ■ 

• RAMX/Q F AMX/RAMX f ALU/A r SHF/RIGHT f DK/SHF " 
•RAMX/Q. AMX/RAMX fALU/A»SHF/RIGHT2fDK/SHF' 
•RAMX/QfAMX/RAMX.SXTfDT/OIfALU/AfSHF/ALUfDK/SHF" 

•RAMX/Of AMX/RAMX f SPO . R/LOAD . LC f SPO . RC/Bl f BMX/LC f ALU/XOR f SHF/ALU f DK/SHF ' 

• RAMX/Q F AMX/RAMX f RBMX/D f BMX/RBMX f ALU/S 1 f SHF/ALU f DK/SHF " 

■ ALU/Bl F SHF/ALU f DK/SHF f BMX/KMX f KMX/e2 f AMX/RAMX f RAMX/Q • 

•RAMX/QfAMX/RAMXfBMX/MASKfALU/BIfSHF/ALUfDK/SHF" 

• SPO . AC/LOAD . L AB F SPO . ACN/PRN+ 1 f AMX/L A f ALU/ A f SHF/ALU f DK/SHF ' 

■ SPO . AC/LOAD . L AB F SPO . ACN/SC , AMX/L A f ALU/A , SHF/ALU f DK/SHF ' 
•SPO. AC/LOAD. LABf SPO. ACN/SP1+1fAMX/LAfALU/AfSHF/ALUf DK/SHF' 
■ SPO/LOAD . LC . SC F BMX/LC F ALU/B f SHF/ ALU f DK/SHF • 

• SPO . R/LOAD . L C F SPO . RC/S 1 F BMX/LC F ALU/B f SHF/ALU f DK/SHF ' 

• BMX/0 F MSC/READ . RLOG . ALU/B f SHF/ALU f DK/SHF " 

•BMX/0 F MSC/READ . RLOG f ALU/B f SHF/RIGHT f DK/SHF ' 

• SPO. R/LOAD. LABfSP0.RAB/81f AMX/LAfALU/AfSHF/ALUf DK/SHF ■ 

•SPO. R/LOAD. LABf SPO. RAB/BIfAMX/LAf ALU/AfSHF/ALUf DK/SHF. FL" 

• SPO . R/LOAD . L AB F SPO . RAB/B 1 f AMX/LA f KMX/B2 f BMX/KMX f ALU/AND f SHF/ALU f DK/SHF " 

■ SPO . R/LOAD . LABf SPO. RAB/81 f AMX/LA f KMX/B2 f BMX/KMX f ALU/OR f SHF/ALU f DK/SHF ' 

■ LAB_RC81 3 F AMX/LA f BMX/KMX f KMX/82 f ALU/ORNOT f D_ALU ' 



KALU_D(EXP) 

KALU-FE 

E:ALU-KC3 

ErALU_RC3<EXP) 

KALU_SC 

kalu_sc+fe 

ealu_sc+kc3 

i;;alu_gc-fe 

i;rALU_SC-KC3 
EALU_SC. ANDNOT. KC 3 
EALU-STATE 



•RAMX/D F AMX/RAMX f EBMX/AMX . EXP f E ALU/B • 
•EBMX/FEfEALU/B^ 
•KMX/Bl fEBMX/KMXfEALU/B" 

• SPO . R/LOAD . LAB . SPO . RAD/Bl f AMX/LA f EBMX/AMX . EXP f EALU/B " 
•EALU/A^ 

•EEMX/FEfEALU/A+B" 
"KMX/81 fEBMX/KMXfEALU/A+B- 
'EEMX/FEfEALU/A-B* 
•KMX/Bl fEBMX/KMXfEALU/A-B^ 
■ KMX/Bl F EBMX/KMX t EALU/ANDNOT • 
• EALU/A F MSC/LOAD . STATE ' 



FEiSC_KC3 

|-E_0<A) 

FE_D<EXP) 

FE_EALU 

FE_KC3 

F-E_LA<EXP) 

f-E-NABS(SC-FE) 

FE_NABS(SC-LA<EXP)) 

r-E_Q<EXP) 

FE_RC3(EXP) 

FE_SC 

FE-SC+1 

FE_SC+FE 

fE..,SC+KC3 

FE_SC+LA<EXP> 

FE_SC-FE 

fE_SC--KC3 

f-E_SC-LA<EXP) 

F-E-SC-SHF . VAL 



■ KMX/Bl F EBMX/KMX f EALU/B f FEK/LOAD f SMX/EALU , SCK/LO AD ■ 

■ AMX/RAMX . OXT F DT/LONG f EBMX/AMX . EXP f EALU/B f FEK/LOAD ' 

■ RAMX/D F AMX/RAMX f EBMX/AMX . EXP f EALU/B f FEK/LOAD ' 

■FEK/LOAD" 

• KMX/Bl F EBMX/KMX f EALU/B f FEK/LOAD^ 

' AMX/LA F EBMX/AMX. EXP F EALU/B fFEK/LOAD" 

■ EALU/NABS . A -B f EBMX/FE f FEK/LOAD " 

• AMX/LA F EBMX/AMX . EXP f EALU/NABS . A-B f FEK/LOAD • 

■RAMX/OfAMX/RAMXfEEMX/AMX.EXPfEALU/BfFEK/LOAD^ 

" SPO . R/LOAD . LAB f SPO. RAB/Bl f AMX/LA f EBMX/AMX . EXP f EALU/B f FEK/LOAD ' 

■EALU/AfFEK/LOAD^ 

•EALU/A+1fFEK/L0AD^ 

" EBMX/FE F E ALU/A+B F FEK/LOAD " 

• KMX/81 F EBMX/KMX f EALU/A+B f FEK/LOAD " 

• AMX/LA F EBMX/AMX . EXP f EALU/A+B f FEK/LOAD " 

■EBMX/FE F E ALU/A-B F FEK/LOAD • 

•KMX/81 F EBMX/KMX f EALU/A-B f FEK/LOAD • 

• AMX/L A F EBMX/AMX . EXP f EALU/A-B f FEK/LOAD " 

• EBMX/SHF . VAL f EALU/A-B t FEK/LOAD • 
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FE-SC.ANDNOT.FE 

re_SC.ANDN0T,KC3 

F-e..BC.OR.KC] 

FE_SHF,VAL 

FE.BTATE 

ID<SC>_D 

:tnc:]-D 

XD.UitNO.SrNC 
.■tD.D.SYNC 



• EBMX/FE f E ALU/ANDNOT , FEK/LOAD • 
• KMX/01 . EBMX/KMX . EALU/ANDNOT , FEK/LOAD • 
•EALU/OR 1 EBMX/KMX . KMX/Bl . FEK/LOAD " 
" EBMX/3HF . VAL . EALU/E » FEK/LOAD " 
■MSC/LOAD.STATE»EAUU/Af FEK/LOAD' 

■CID/WRITE.SC 

■CID/URITE.KHXrlD.ADDR/Sl' 

■CID/WRITE.KHXrADS/IBAfKMX/SPl.CON" 

•CID/URITE.KMXrADS/IBArKMX/SPl,CON»ACF/SYNC' 



LAB.. 
LAB.. 
LAB.. 
LAB- 
LAB.. 
LAB.. 
LAB 
LAB. 
LAB.. 
LAB. 
LAB. 
LAB. 
LAB. 
LAB. 
LAB. 



.R<DST) 

.R(PRN) 

.R<PRN+1> 

.R(SC) 

-RCSPl) 

.R(SP1+1> 

.R1»RCC3_0 

.filitRCC3-0+LC+l 

.R1XRCC3..0-D 

.Rl»RCr:]-ALU 

.RlliRi:i:]..ALU.RIGHT2 

.R1SRCC3-D+LC 

.RlSRCCa-D.OXTCJ+KC] 

RlSRCCI-Q-KCa 

RC.l 



LA_R<DSr)8LB„R(SRC) 

LA..R(SP2)»LB_R(SP1) 

I..A..RAta 

L(;..RC<SC) 

LC-RCC.l 

LC,.RCC3 8R1..(LA-I-LB).LEFT 

L(;_Ri:i: ] SRI. (LA+LB+PSL.C). LEFT 

LC..RCC3 8R1..(LA+LB.RL0G>.LEFT 

LC..Rt:[;]8Rl..<LA~LB) .LEFT 

LC..RCC.J8R1-(LA-LB.RL0G>.LEFT 

LCRCCl SRI-ALU 

LC..RCCa»Rl_n 

LC_RCC3»R1_LA+Ki:3 

LC..RCC:l«Rl,.LA-KC3 

LC.,RCC3»R1_LB 

Lr:„RCC.ij,Ri_a 

NSZ.-ALU 

N8Z..ALU.V8C_0 

N-AMX.Z_TRT 

FCSVA..ALU 
PC*VA..D 

p(:xyA..D+Kra 

F'C«VA..n-KCl 

PCSVA..D-PC 

PCXVA..D.0XTC3 

PC8UA_D.0XTC3iPC 

PC8VA_1),SXTC3+PC 

PC8VA..Kt3 

r>c8yA..f>c 

PC8VA_Q 

PC8VA_0+PC 

PC8VA.0-D 



■KMX/81' 

■SPO. AC/LOAD. LAB>SP0.ACN11/DST.DST' 

'SPO. AC/LOAD. LAB»SPO, ACN/PRN- 

•SPO, AC/LOAD. LAB. SPO. ACN/PRN+1' 

"SPO .AC/LOAD . LAB . SPO . ACN/SC ■ 

• SPO . AC/LOAD . LAB . SPO . ACN/SPl . SPl ■ 

•SPO. AC/LOAD. LABf SPO, ACN/SPl+1" 

•ALU_0<A)»LAB_R18RCCeia_ALU" 

• ALU/A+B+1 . AMX/RAHX . OXT f DT/LOND . BMX/LC r SPO . R/LGAD . L ABl . URITE . RC . SPO . RC/Bl t SHF/ALU" 

• SPO . R/LOAD . LABI . WRITE . RC ► SPO . RC/Bl . ALU/A-B f AMX/RAMX . OXT . DT/LONG . BMX/RBMX t RBHX/D . SHF/ALU ■ 
•SPO. R/LOAD. LABI. WRITE. RCjSPO. RC/Bl rSHF/ALU^ 

"SPO. R/LOAD. LABI. WRITE, RCfSPO, RC/Bl fSHF/RISHTZ' 

"ALU.D+LCrLAB.R18RCCB13-ALU" 

•ALU.D.0XTCe2]+KXB3afLAB_R18RCCB13_ALU" 

■ALU_0-KCS2arLAB-R18RCCGl]..ALU" 

" SPO . R/LOAD . LABf SPO . RAB/Bl " 

"SPO, AC/LOAD. LAB > SPO. ACNll/DST. SRC 

" SPO . AC/LOAB . L AB . SPO . ACN/SP2 . SP 1 " 

"SPO, AC/LOAD. LArSPO. RAB/Bl" 

"8P0/LOAD.LC.SC" 

" SPO . R/LOAD . LC r SPO . RC/Bl " 

"AMX/LArBHX/LErALU/A+BrSHF/LEFTrSPO. R/LOAD. LC. URITE. RABl. SPO. RC/fll" 

" AMX/LA r BMX/LB , ALU/A+B+P8L . C » SHF/LEFT » SPO . R/LOAD . LC . URITE .RABl . SPO. RC/Bl " 

•AHX/LAFBMX/LBfALU/AiB.RLOGrSHF/LEFT.SPO. R/LOAD. LC. URITE. RABlf SPO. RC/Bl* 

• AMX/LA f BMX/LB i ALU/A-B r SHF/LEFT r SPO , R/LOAD . LC . WRITE . RABl f SPO . RC/Bl • 

• AMX/LA fBMX/LBf ALU/A-B. RLOGf SHF/LEFT fSPO. R/LOAD. LC. URITE. RABIfSPO. RC/Bl • 

"SPO. R/LOAD. LC. WRITE. RABIf SPO. RC/81fSHF/ALU* 

"ALU_DfLC_RCCB13 8R1_ALU' 

■SPO. R/LOAO.LC. URITE. RABIfSPO. RC/Bl fSHF/ALUFALU/A-f Bf AMX/LAfBHX/KMXfKHX/B3' 

■ALU_LA-KCa2:FLC_RCC8138Rl_ALU' 

■ALU_LBfLC_RCCB138R1_ALU' 

■SPO. R/LOAD.LC. URITE. RABIf SPO. RC/Bl FSHF/ALUrALU/AFAMX/RAMXFRAMX/Q" 

■CCK/NZ_ALU.VC_VC* 
"CCK/NZ..ALU.VC_0" 
"CCK/N.. AMX . Z-TST . UC_VC • 

•VAK/LOADfPCK/PC_WA^ 

■ RAMX/D F AMX/RAMX f ALU/A f V AK/LOAD f PCK/PC_VA ■ 

"RAMX/D F AMX/RAMX f KMX/Bl , BHX/KMX f ALU/A+B f VAK/LOADfPCK/PC_WA " 

• RANX/D F AMX/RAMX f KMX/Bl. BMX/KMXf ALU/A-B f VAK/LOAD f PCK/PC_ WA " 

• RAMX/D . AMX/RAMX . BMX/PC , ALU/A-B .VAK/LOADfPCK/PC_VA " 
•RAMX/D. AMX/RAMX. OXT. DT/SIf ALU/A. WAK/LOAOfPCK/PC-WA" 
■RAMX/D . AMX/RAMX . OXT . DT/Bl . BMX/PC » ALU/Af B f VAK/LOAD f PCK/PC_VA " 
" RAMX/D F AMX/RAMX . SXT f DT/Bl f BMX/PC f ALU/A+B f VAK/LO AD t PCK/PC. VA " 

• KMX/B 1 F BMX/KMX F ALU/B . WAK/LOAD » PCK/PC_WA " 
•BMX/PC F ALU/B F VAK/LOAD f PCK/PC_WA • 

• RAMX/Q F AMX/RAMX f ALU/A f VAK/LOAD f PCK/PC_WA " 

• RAMX/0 f AMX/RAMX f BMX/PC . ALU/A+B . VAK/LOAD . PCK/PC_WA ■ 

• RAMX/Q F AMX/RAMX F RBMX/D F BMX/RBMX f ALU/ A-B f VAK/LOAD f PCK/PC_ VA ■ 
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PCSVA...0.SXTC3+PC 

PCJVA.RCCa 

PCSVA..RC 3 . ANHNOT . KC 3 



■ R AMX/Q t AMX/RAMX » KMX/Bl » BMX/KMX . ALU/A-B » VAK/LOAD » PCK/PC_y A • 
■ RAMX/Q f AMX/RAMX . SXT . DT/01 » BMX/PC » ALU/A+B . VAK/LOAD , PCK/PC-VA • 
■ SPO . R/LOAD . LC » SPO . RC/ei y BMX/LC f ALU/B » VAK/LOAD f PCK/PC_VA • 
•SP0.R/L0AD.LA£<fSP0.RAB/BlFAMX/LA»KMX/e2. BMX/KMX >ALU/ANDNOTf VAK/LOAD»PCK/PC_VA" 



PC.PC+1 

PC_PC+2 

F>C-,PC+4 

PC..PC+N 

PC-Q+PC 

PC-VA 

PC_VIBA 

PSL<C>_AMXO 



■PCK/PC+1" 

■PCK/PC+2" 

■PCK/PC+4' 

■PCK/PC+N' 

" ALU/ A+B F VAK/LOAD f PCK/PC_ V A f BMX/PC f AMX/RAMX f RAMX/Q " 

■PCK/PC_WA" 

■PCK/PC_IBA' 

•CCK/C_AMXO" 



OXVA-ALU 

(3SVA-D 

aSVA-DfLC 

(:aVA„LA 

OJVA-Q+LB.PC 



" VAK/LOAD F SHF/ALU F QK/SHF " 

•RAMX/DfAMX/RAMXfALU/AfWAK/LOADfSHF/ALUfOK/SHF" 

• RAMX/D F AMX/RAMX » BMX/LC f ALU/ A+B f VAK/LOAD f SHF/ALU f QK/SHF " 

■ AMX/LA F ALU/A f VAK/LOAD f SHF/ALU f QK/SHF • 

■RAMX/QfAMX/RAMXfBMX/PC.OR.LBfALU/A+BfVAK/LOADfSHF/ALUfQK/SHF" 



i:)D_(Q+LB>D.RIGHT2 
nD_<Q+LC>D.RI0HT2 
(3D_(Q-LB)D.RIGHT2 
HD-<Q-LC)D.RI6HT2 
nD_QD.RIBHT2 



■ALU_Q+LBFQ_ALU.RIGHT2FD_D.RieHT2" 
•ALU_Q+LC»Q_ALU.RIQHT2fD..D.RIGHT2' 
•ALU_a-LBfQ_ALU.RIGHT2FD_D.RIGHT2' 
•ALU_Q-LCfO_ALU.RIGHT2»D_D.RIGHT2" 
■ALU_QfQ_ALU.R1GHT2fD_D.RIGHT2' 



(a_(LA+0>. RIGHT 
CI. <a+LB). RIGHT 

H.O+LCH 

(:j_o+mask+i 

a_0+PC.RLDG 

i:)_o-D 

n_0--KC3 
H_0-LC 

(:j_o-q 
(:j_accelssync 

H_ALU 

a-ALU<FRAC> 
(:J_ ALU. LEFT 
a_ALU.LEFT2 

(:j_alu.left3 
0_alu. right 

a_ALU.RIGHT2 

«..D 

«_D(FRAC>(B) 

«_D+KC3 

a_D+KC3+l 

a_D+KC3.LEFT 

Q_D+LC 

0_D-KC3 

a_D-LC 

«_D-Q 

0_D.OXTC3 

Q_D.OXTC3+KC3.LEFT 

a.D.0XTC3.0R.PACK.FP 

U-D.AND.KC] 

«_D. AND. KC3. RIGHT 

H_D.AND.KC3.RIGHT2 

a.D.AND.RCi:3 

n_D.ANDNOT.RCC 3 

0_D.LEFT3 

n-D.0R.KC3 



• AMX/LA r RBHX/Q f BMX/RBMX f ALU/A+Bf SHF/RIGHT f QK/SHF " 

■RAMX/Q F AMX/RAMX f BMX/LB f ALU/ A+B f SHF/RIGHT f QK/SHF " 

•QK/CLR" 

■ ALU/A+B+ 1 F AMX/RAMX . OXT f DT/LONG f SHF/ALU f QK/SHF f BMX/LC " 

■ AMX/RAMX . OXT t DT/LONG f BMX/MASK f ALU/A+B+1 f SHF/ALU f QK/SHF " 

• AMX/RAMX . OXT F DT/LONG f BMX/PC f ALU/A+B , RLOG i SHF/ALU r QK/SHF " 

• AMX/RAMX . OXT F DT/LONG f RBMX/D r BMX/RBMX f ALU/A-B f SHF/ALU f QK/SHF " 

•AMX/RAMX.0XTfDT/L0NGfKMX/B1 fBMX/KMXf ALU/A -BfSHF/ALUfQK/SHF' 

•AMX/RAMX . OXT F DT/LONG F BMX/LC F ALU/A-B f SHF/ALU f QK/SHF " 

•AMX/RAMX . OXT F DT/LONG f RBMX/Q f BMX/RBMX f ALU/A-B f SHF/ALU f QK/SHF ' 

■QK/ACCELfACF/SYNC 

• SHF/ALU F QK/SHF' 

• SHF/ALU F QK/SHF . FL • 

•SHF/LEFTfQK/SHF" 

• SHF/ALU . DT f DT/L0N6 f QK/SHF ■ 

■QK/SHFfSHF/LEFT3' 

•SHF/RIOHTfQK/SHF^ 

• SHF/R IGHT2 F QK/SHF ■ 

•QK/D" 

< F ALU/B F SHF/ALU F QK/SHF . FL " 

< F KMX/B 1 F BMX/KMX F ALU/A+B t SHF/ALU f QK/SHF ' 
(fKMX/BIfBMX/KMXf ALU/A+B+1 fSHF/ALUfOK/SHF" 

< F KMX/ei F BMX/KMX f ALU/A+B f SHF/LEFT f QK/SHF • 

< F BMX/LC F ALU/A+B f SHF/ALU f QK/SHF ' 

< F KMX/81 F BMX/KMX f ALU/A-B f SHF/ALU f QK/SHF " 

< F BMX/LC f ALU/A-B f SHF/ALU f QK/SHF • 
<fRBMX/QfBMX/RBMXfALU/A-BfSHF/ALUf QK/SHF' 
( . OXT F DT/ei F ALU/ A F SHF/ALU f QK/SHF • 

{. OXT F DT/ei F KMX/B2 F BMX/KMX F ALU/ A+B F SHF/LEFT F QK/SHF • 
< . OXT F DT/ei F BMX/PACKED . FL f ALU/OR f QK/SHF ' 

< F KMX/Bl F BMX/KMX f ALU/AND f SHF/ALU f QK/SHF ' 

< f KMX/B 1 F BMX/KMX F ALU/ AND f SHF/R IGHT f QK/SHF " 

< F KMX/Sl F BMX/KMX f ALU/AND f SHF/RIGHT2 f QK/SHF • 

< F SPO . R/LOAD . LC f SPO . RC/81 1 BMX/LC t ALU/ AND f SHF/ALU f QK/SHF ' 
<F SPO. R/LOAD, LCf SPO. RC/B1fBMX/LCf ALU/ANDNOT fSHF/ALUfOK/SHF ■ 
<fALU/AfSHF/LEFT3f QK/SHF' 

< F KMX/Bl F BMX/KMX f ALU/OR f SHF/ALU f QK/SHF ' 



'RBMX/Df BMX/RBMX F 
" RAMX/D F AMX/RAMX F 
'RAMX/Df AMX/RAMX F 
' RAMX/D F AMX/RAMX F 
■RAMX/Df AMX/RAMX F 
■ RAMX/D F AMX/RAMX F 
'RAMX/Df AMX/RAMX F 
■RAMX/Df AMX/RAMX F 
■ RAMX/D F AMX/RAMX. 
'RAMX/Df AMX/RAMX. 
'RAMX/Df AMX/RAMX. 
'RAMX/Df AMX/RAMX F 
■RAMX/DfAMX/RAMXf 
■RAMX/Df AMX/RAMX F 
'RAMX/DfAMX/RAMXf 
■RAMX/Df AMX/RAMX F 
■RAMX/DfAMX/RAMXf 
'RAMX/DfAMX/RAMXf 
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H..D.OR.RCI:] 

Q_D. RIGHT 

H..D.RIGHT2 

(J_D.SXTC3 

Q-D.XOR.Q 

Q.DEC. CON 

U-IB.BDEST 

»-IB.DATA 

0_IP<SC) 

H-inc;] 
a_Ki:i 

H_KCJH 

H..KC1.CTX 

C1_KC3.RIGHT 

a_Kc:].RieHT2 

(;)..LA 

a_LA+Kc: 

O.LA+n 

«_Lft-KC J 

M-LA.AND.K'C] 

(:i..LA.ANDN0T.RCC3 

D.LB 

(:<_LC 

H_NOT.O 

a.N0T,Ri:3 

(:j..pack.fp 

O..PC 

U_(J(FRAC) 
M_a(FRAC)<B> 
M..Q+D 

(:j_q+kci 

(:)_0+KC3+l 

0_(J+LC 

O-O+PC 

0-0-D 

0_Q~D-1 

Q..O-KC] 

«_Ct-KC3-l 

a_a~LC 

H_C1-LC~1 

0_0-MASK-1 

a.O.OXTC3-KC3 

(:j_o.oxtc3.left 
aj}.oxTC3.0R.ri 

a_Q.AND.Kt3 

M_0.AND.KC3.R]teHT2 

R_Q.AND.KC3.RIGHT 

U-Q,AND.RC3 

(;i_Q.AND.RCC3 

Q-O.ANDNOT.n 

(;i-Q.ANDN0T.KC3 

a.0.ANDN0T.RCC3 

Q-O.LEFT 

O_0.LEFT2 

(.■»..0.0R.KC3 

0_Q.ORNOT.MASK 

CJ..Q. RIGHT 

a.Q.RI6HT2 

0_a.SXTC3 

«..0.X0R.KC3 

a-R(PRN).ANDNOT.Q 

H_R(PRN+1> 

a.R<PRNfl).AND.a 



• RAMX/D r AMX/RAMX » SPO . R/LOAD . LC » SPO . RC/81 f BMX/LC » ALU/OR f SHF/ALU r OK/SHF ■ 

■ RAMX/D f AMX/RAMX r ALU/A » SHF/R IQHT » QK/SHF • 

• RAMX/n » AMX/RAMX r ALU/ A » SHF/RI GHT2 r OK/SHF " 

• RAMX/D f AMX/RAMX . SXT » DT/ei , ALU/A , SHF/ALU , OK/SHF ■ 

•OK/SHF»ALU/XORr AMX/RAMX fRAMX/D.BMX/RBMX»RBMX/Of SHF/ALU" 

■QK/DEC.CON" 

• IBC/BDESTr OK/ID, MCT/ALLOW. IB. READ" 

•aK/ID»MCT/ALLOW.IB.READ* 

•Cin/READ.SC. OK/ID" 

•Ciri/READ.KMX» ID. ADDR/81» OK/ID" 

■ KMX/Q 1 f BMX/KMX r ALU/B » SHF/ALU » OK/SHF " 

■ AMX/RAMX. 0XTrDT/L0N6»KMX/Bl,BMX/KMXfALU/A+B+l, SHF/ALU, OK/SHF' 

• KMX/ei . BMX/KMX , ALU/B , SHF/ALU . DT r DT/INST . DEP f QK/SHF ' 
• KMX/ei , BMX/KMX r ALU/B , SHF/RIDHT r QK/SHF • 
"KMX/ei.BMX/KMX, ALU/B, SHF/RIBHT2 »QK/SHF" 

•AMX/LA, ALU/A, SHF/ALU, QK/SHF' 

• AMX/L A , KMX/ei , BMX/KMX , ALU/A+B , SHF/ALU , QK/SHF ' 
•AMX/LA,RBMX/0,BMX/RBMX,ALU/A+B, SHF/ALU, QK/SHF' 
' AMX/LA , KMX/Bl , BMX/KMX , ALU/A-B , SHF/ALU , OK/SHF ' 

• AMX/LA , KMX/8 1 , BMX/KMX , ALU/ AND , SHF/ALU , QK/SHF ' 

• AMX/LA , SPO . R/LOAD . LC , SPO . RC/Bl , BMX/LC , ALU/ANDNOT , SHF/ALU , QK/SHF • 

• BMX/LB , ALU/B , SHF/ALU , QK/SHF ■ 

"BMX/LC, ALU/B, SHF/ALU, QK/SHF" 

• RAMX/Q , AMX/RAMX , ALU/NOTA , SHF/ALU , QK/SHF " 

• L A_RAC81 3 , AMX/LA , ALU/NOTA , Q_ALU " 

• BMX/PACKED . FL , ALU/B , SHF/ALU , QK/SHF ' 

• BMX/PC , ALU/B , SHF/AL U , QK/SHF • 

' RAMX/Q , AMX/RAMX , ALU/A , SHF/ALU , QK/SHF . FL " 

' RBMX/Q, BMX/RBMX , ALU/B , SHF/ALU , QK/SHF . FL ' 

' RAMX/Q , AMX/RAMX , RBMX/D , BMX/RBMX , ALU/A+B , SHF/ALU , QK/SHF ' 

•RAMX/Q , AMX/RAMX , KMX/81 , BMX/KMX , ALU/A+B , SHF/ALU , QK/SHF " 

"RAMX/Q , AMX/RAMX , KMX/Bl , BMX/KMX , ALU/A+B+ 1 , SHF/ALU , QK/SHF " 

• RAMX/Q , AMX/RAMX , BMX/LC , ALU/A+B , SHF/ALU , QK/SHF " 
• RAMX/Q , AMX/RAMX , BMX/PC , ALU/A+B , SHF/ALU , QK/SHF " 

" RAMX/Q , AMX/RAMX , RBMX/D , BMX/RBMX , ALU/A-B , SHF/ALU , QK/SHF " 

• RAMX/Q , AMX/RAMX , RBMX/D , BMX/RBMX , ALU/A-B- 1 , SHF/ALU , QK/SHF " 

' RAMX/Q , AMX/RAMX , KMX/8 1 , BMX/KMX , ALU/A-B , SHF/ALU , QK/SHF ■ 

' RAMX/Q , AMX/RAMX , KMX/Bl , BMX/KMX , ALU/A-B-1 , SHF/ALU , QK/SHF ' 

■ RAMX/Q , AMX/RAMX , BMX/LC , ALU/A-B , SHF/ALU , QK/SHF " 

• RAMX/Q , AMX/RAMX , BMX/LC , ALU/A-B- 1 , SHF/ALU , QK/SHF " 

' RAMX/Q , AMX/RAMX , BMX/M ASK , ALU/ A-B- 1 , SHF/ALU , QK/SHF • 

" RAMX/Q , AMX/RAMX . OXT , DT/Sl , KMX/B2 , BMX/KMX , ALU/A-B , SHF/ALU , QK/SHF " 

' RAMX/Q , AMX/RAMX . OXT , DT/81 , ALU/A , SHF/LEF T , QK/SHF ' 

■ RAMX/Q , AMX/RAMX . OXT , DT/81 , RBMX/D , BMX/RBMX , ALU/OR , SHF/ALU , QK/SHF ' 

■ RAMX/Q , AMX/RAMX ,KMX/ei , BMX/KMX , ALU/AND , SHF/ALU , QK/SHF ' 

• RAMX/Q , AMX/RAMX, KMX/Bl , BMX/KMX , ALU/AND, SHF/RIGHT2 , QK/SHF ' 

'RAMX/Q , AMX/RAMX , KMX/Bl , BMX/KMX , ALU/AND , SHF/R I GHT , QK/SHF ' 

•RAMX/Q , AMX/RAMX , SPO . R/LOAD . L AB , SPO . RAB/81 , BMX/LB , ALU/AND, SHF/ALU, QK/SHF " 

• RAMX/Q , AMX/RAMX , SPO . R/LOAD . LC , SPO . RC/81 , BMX/LC , ALU/AND , SHF/ALU , OK/SHF ' 

• RAMX/Q , AMX/RAMX , RBMX/D, BMX/RBMX, ALU/ANDNOT , SHF/ALU , QK/SHF " 

■ RAMX/0 , AMX/RAMX , KMX/Bl , BMX/KMX , ALU/ANDNOT , SHF/ALU , QK/SHF " 

"RAMX/0, AMX/RAMX, SPO. R/LOAD. LC, SPO. RC/ei, BMX/LC, ALU/ANDNOT, SHF/ALU r QK/SHF" 

•OK/LEFT' 

•QK/LEFT2" 

" RAMX/Q , AMX/RAMX , KMX/Sl , BMX/KMX , ALU/OR , SHF/ALU , QK/SHF " 

•RAMX/Q, AMX/RAMX, BMX/MASK,ALU/ORNOT, SHF/ALU, QK/SHF" 

"QK/RIGHT" 

"QK/R1GHT2" 

'RAMX/Q, AMX/RAMX. SXT, DT/ei, ALU/A, SHF/ALU, QK/SHF' 

' RAMX/Q , AMX/RAMX , KMX/Bl , BMX/KMX , ALU/XOR , SHF/ALU , QK/SHF ' 

" SPO . AC/LOAD . L AB , SPO . ACN/PRN , AMX/LA , RBMX/Q , BMX/RBMX , ALU/ANDNOT , SHF/ALU , QK/SHF ' 

' SPO . AC/LOAD . LAB , SPO . ACN/PRN+1 , AMX/LA , ALU/ A , SHF/ALU , QK/SHF ' 

' SPO .AC/LOAD . LAB , SPO . ACN/PRN+1 , AMX/LA , RBMX/Q , BMX/RBMX , ALU/ AND , SHF/ALU , QK/SHF " 
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n R { sc ) 

(illR(SRC!l>.AND.KC] 

a_RC(SC> 

H_RCCD 

0_RCC3<FRAC) 

«_RC3 

H.RC3<FRftC) 

a-KCl.AHU.KCl 

H-RCa. AND. KC3. RIGHT 

n.RCD.ANDNOT.K'Ca 

n-RC3.OR.KC3 

ia_sc 

lUSHF 



• ALU/ A . SHF/ ALU » AMX/L A . SPO . AC/LOAD . LAB r SF'O . ACN/SC r QK/SHF ' 

■ SPO . AC/LOAD . L AF I- SPO . ACNl 1 /SRC . OR . 1 p AMX/L A » KMX/Bl , BMX/KMX » ALU/ANti . SHF/ALU f QK/SHF • 

■ ALU/B r SHF/ ALU r 6MX/LC » SPO/LOAD . LC . SC r OK/SHF ' 

•SPO.R/LOAD.LC.SPO.RC/BlrBMX/LCfALU/BpSHF/ALUrQK/SHF" 

" SPO . R/LOAD . LC f SPO . RC/Bl f BMX/LC f ALU/B r SHF/ALU » QK/SHF . FL ■ 

• SPO . R/LOAD . LAB » SPO . RAB/Ol t AMX/L A f ALU/A » SHF/ALU » QK/SHF ' 

•SPO. R/LOAD. LABf SPO. RAB/ei»AMX/LAfALU/AfSHF/ALU»QK/SHF.FL' 

• SPO . R/LOAD . LAB . SPO . RAB/Sl f AMX/L A , KMX/e2 r BMX/KMX r ALU/AND r SHF/ ALU r QK/SHF • 

• SPO . R/LOAD . LAB » SPO . RAB/I? 1 r AMX/L A . ALU/AND » BMX/KMX r KMX/e2 . SHF/RI DHT . QK/SHF " 
•SPO. R/LOAD. LAB » SPO. RAB/ei J AMX/L A rKMX/02f BMX/KMX » ALU/ ANDNOTp SHF/ALU f QK/SHF" 
• ALU/OR r AMX/LA f SPO . R/LOAD . LAB » SPO . RAB/Sl . BMX/KMX t KMX/02 r QK/SHF " 

■ ALU/B r BMX/KMX r KMX/SC p SHF/ALU » QK/SHF " 
•OK/SHF- 



R<DST)_ALU 
fUDST)_0 
fe(DST)_D.SXTt]. RIGHT 



'SHF/ALUf SPO. AC/WRITE. RABf SPO. ACNll/DST. DST" 

■RAMX/D»AMX/RAMXFALU/AfSHF/ALUpSPO.AC/URITE.RABpSPO.ACNll/DST.DST" 
■RAMX/D»AMX/RAMX.SXT.DT/eir ALU/A rSHF/RIGHTf SPO. AC/WRITE. RABf SPO. ACNll/DST. DST' 



R(PRN> 

R(PRN) 

F«<PRN) 

R(PRN) 

R(PRN) 

Fi<PRN) 

rUPRN) 

R<PRN) 

R<PRN)_ 

R<PRN> 

Fi<PRN> 

R(PRN) 

R(PRN)_ 

R(PRN>_ 

R<PRN)_ 

R(PRN) 

R(PRN) 

R<PRN+1 

R<PRN+1 

R(PRN+1 

R(PRN+1 

R(PRN+1 

FUPRN + l 

R<PRN+1 



0+D.RLOG 

ALU 

D 

D+KC3.RL06 

D--KC3.RL06 

D.OR.Q 

DC3Q 

KC3 

LA+KC3.RL0G 

LA+Q 

LA-KC3.RL0G 

LAC3MASK 

LC 

PACK.FP 

Q 

Q+KC3.RL0G 

Q~KC3.RL0G 

>-ALU 

)_D 

>..D.OR.Q 

)„KC3 

>..LA 

>..LC 

)-Q 



" ALU/A+B . RLOG . BMX/RBMX t RBMX/D , AMX/RAMX . OXT . DT/LONG , R < PRN ) _ALU" 

•SHF/ALUf SPO. AC/URITE.RAB» SPO. ACN/PRN- 

• RAMX/D f AMX/RAMX , ALU/A . SHF/ALU f SPO . AC/WRI TE . RAB f SPO . ACN/PRN ' 

■ RAMX/D f AMX/RAMX f KMX/Sl f BMX/KMX » ALU/A+B . RLOG , DT/LONG f R ( PRN ) ..ALU • 

■ RAMX/Df AMX/RAMX , KMX/ei f BMX/KMX » ALU/A-B . RLOG > DT/LONG . R < PRN ) ..ALU ■ 
• RAMX/D f AMX/RAMX f RBMX/Q f BMX/RBMX f ALU/OR f R ( PRN )_ ALU • 

■ RAMX/D f AMX/RAMX f RBMX/Q fBMX/RBMXfALU/eifR(PRN)_ALU* 

"KMX/Blf BMX/KMX. ALU/Bf SHF/ALUf SPO. AC/URITE. RAB. SPO. ACN/PRN^ 

■ AMX/LA . KMX/ei . BMX/KMX . ALU/A+B . RLOG . DT/LONG , R ( PRN ) -ALU" 

■AMX/LA . RBMX/Q f E MX/RBMX f ALU/A+B f SHF/ALU . SPO . AC/WRI TE , RAB . SPO . ACN/PRN " 

" AMX/LA. KMX/BlfEMX/KMX. ALU/A-B. RLOGfDT/LONGfR( PRN >-ALU' 

• AMX/LA . BMX/MASK . ALU/81 . SHF/ALU . SPO . AC/UR I TE . RAB f SPO . ACN/PRN " 

" BMX/LC . ALU/B f SHF/ALU . SPO . AC/WRI TE . RAB f SPO . ACN/PRN • 

" BMX/PACKED . FL .ALU/B . SHF/ALU r SPO . AC/WRITE . RAB . SPO . ACN/PRN " 

■RAMX/Q. AMX/RAMX f ALU/A. SHF/ALUf SPO. AC/WRITE. RAB. SPO. ACN/PRN" 

" RAMX/Q f AMX/RAMX f KMX/Sl t BMX/KMX . ALU/A+B . RLOG . DT/LONG . R ( PRN) -ALU " 

■ RAMX/Q . AMX/RAMX . KMX/Bl . BMX/KMX f ALU/ A-B . RLOG f DT/LONG . R ( PRN ) -ALU " 

■ SHF/ALUf SPO. AC/WRITE, RABf SPO. ACN/PRN+1" 

" RAMX/D . AMX/RAMX . ALU/A . SHF/ALU . SPO . AC/WRI TE . RAB . SPO . ACN/PRN+ 1 • 

•RAMX/Df AMX/RAMX f RBMX/Q. BMX/RBMX. ALU/OR. SHF/ALUf SPO. AC/WRITE. RAB. SPO. ACN/PRN+1" 

• KMX/ei.BMX/KMXf ALU/B. SHF/ALU. SPO. AC/WRITE. RAB. SPO. ACN/PRN+1 • 

•AMX/LA . ALU/A . SHF/ALU. SPO . AC/WRITE . RAB . SPG . ACN/PRN+ 1 " 

• BMX/LC . ALU/B . SHF/ALU. SPO . AC/WRI TE . RAB . SPO . ACN/PRN+1 " 

•RAMX/Q. AMX/RAMX. ALU/Af SHF/ALUf SPO. AC/WRITE. RAB. SPO. ACN/PRN+1" 



R(SC)_ALU 

R(SC)_D 

R<SC)_KC3 

R<SC>_LA 

R(8C>_LA+D 

R<SC)_LA~D 

R<SC>_LC 

R<SC)_Q 



• SHF/ALU . SPO . AC/WRITE . RAB . SPO . ACN/SC " 

" RAMX/D . AMX/RAMX . ALU/A . SHF/ALU . SPO . AC/WRI TE . RAB . SPO . ACN/SC " 

■KMX/Bl f BMX/KMX f ALU/B f SHF/ALU f SPO . AC/WRI TE . RAB . SPO . ACN/SC " 

• AMX/LA .ALU/A. SHF/ALU . SPO , AC/WRI TE . RAB . SPO . ACN/SC • 

• AMX/L A . RBMX/D . BMX/RBMX . ALU/ A+B f SHF/ ALU . SPO . AC/WR I TE . RAB . SPO . ACN/SC • 

•AMX/LA. RBMX/D. BMX/RBMX. ALU/A-B. SHF/ALU. SPO. AC/WRITE. RAB. SPO. ACN/SC" 

■ALU-LC.R(SC)_ALU^ 

• RAMX/Q . AMX/RAMX . ALU/A . SHF/ ALU . SPO . AC/WRI TE . RAB . SPO . ACN/SC • 



R<SP1)-ALU 

R(SP1)-D 

R(SP1)_KC3 

R(SPl) -PACK.FP 

R(SPl)_a 

R(SP1+1)_LC 

R(SP1+1)_Q 



•SHF/ALU. SPO. AC/WRITE. RAB. SPO. ACN/SPl.SPl" 

•RAMX/D. AMX/RAMX. ALU/A. SHF/ALU. SPO. AC/WRITE. RAB. SPO. ACN/SPl.SPl' 

•KMX/Bl. BMX/KMX. ALU/B. SHF/ALU. SPO, AC/WRITE, RAB. SPO. ACN/SPl.SPl" 

•BMX/PACKED. FL. ALU/B. SHF/ALU. SPO. AC/WRITE. RAB. SPO. ACN/SPl.SPl ■ 

■RAMX/0. AMX/RAMX. ALU/A. SHF/ALUf SPO. AC/WRITE. RAB. SPO, ACN/SPl.SPl ■ 

•BMX/LC. ALU/B. SHF/ALU. SPO. AC/URITE. RAB. SPO, ACN/SPl + 1^ 

• RAMX/Q . AMX/RAMX . ALU/A . SHF/ALU . SPO . AC/WR I TE . RAB . SPO , ACN/SPl + 1 " 



R(SRC!1)-ALU 
R(SRC!1)-D(B) 
R( SRC) -ALU 



•SHF /ALU, SPO. AC/WRITE. RABf SPO. ACNll/SRC, OR, 1" 

•RBMX/Df BMX/RBMX f ALU/B. SHF/ALU. SPO. AC/WRITE, RAB. SPO. ACNll/SRC. OR. 1" 

•SHF/ALU. SPO. AC/WRITE. RAB. SPO, ACNll/SRC. SRC" 
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R<SRC>_D 

R(SRC>_D<B) 

R(SRC)_D+KC3.RL0e 

R(SRC)_D-KC3.RL0G 

R<SRC>_LC 

R<SRC)_0 

RA_n+KC3.RL0G 

R6_LA+Ki:3.RL0e 

Rii_LA-KC3.RL0G 

RC(SC)..0.-LC 

RC<3C)_ALU 

RC( SO -ALU. RIGHT 

F«C(SC)_D 

RC<SC)_a 

RCCSSVA-DKQ 

RCC3_0 

RCC3..0+KC3 + 1 

RC£]_0+LC+1 

RCC3-0+MASK+1 

RCC 3_0+MASK+l . RI0HT2 

RCC]_0-D 

RCC3_ALU 

RCC3-ALU,LEFT 

RCC]_ALU.LEFT2 

RCC3_ALU.LEFT3 

RCi:.l„ALU. RIGHT 

RCC.1_ALU.RIGHT2 

RC [.•]_» 

RCC3_D<B) 

RCC3-n+KC3 

RCC3_I)-KC] 

RCCn-D.OXTC] 

RCCI-D.AND.KC: 

RCC3..D. AND. MASK 

F{CC3_n.ANDN0T.O 

KCi:3_D.CTX 

Fi;CC3_D.LEFT 

RC[:3-D.LEFT3 

RCC3_D.OR.KC3 

RCC3..I).0R.Q 

RCC3_D.ORNOT.KC3 

RCC3„D.SXTC3 

R(:C3_KC3 

RCC3_KC3+1 

RCC3..KC3.LEFT2 

RCC3..Kn3.l.EFT3 

RCC3„KC3.RIGHT2 

RCC3_LA 

RCC3..1.A+LB.CTX 

RCC3..1.A-KC3 

RCr3_l.fl.AND.KC3 

RCt3_LA.CTX 

RCC3_LB 

RCC3_l.B.LEFT 

RCC3..LC 

RCC3_N0T.Q 

RCC3_PACK.FP 

RCC3_PC 

ftCC3..Q 

RCC3„Q+1 



• RAHX/D f AMX/RAMX » ALU/A r SHF/ALU » 8P0 . AC/URI TE . RAB » SPO 4ACNI 1 /SRC . SRC ■ 
■RBMX/D»BMX/RBMXrALU/BFSHF/ALU»SP0.AC/URITE.RAB.SPO.ACNll/SRC.SRC" 
" RAMX/D r AMX/RAMX »KMX/B1 , BMX/KMX r ALU/A+B . RLOG f DT/WORD » R ( SRC > -ALU ■ 

• RAMX/D . AMX/RAMX » KMX/Bl r BMX/KMX > ALU/A-B . RLOG » DT/UORD f R ( SRC > _ ALU " 
• BMX/LC f ALU/B r R ( SRC ) -ALU ' 

"RAMX/Q»AMX/RAMXr ALU/A rSHF/ALUr SPO. AC/WRITE. RABf SPO. ACNll/SRC. SRC" 

• SPO . R/URI TE . RAB r SPO . R AB/R6 r RAMX/D » AMX/RAMX » KMX/Bl . BMX/KMX f ALU/ A+B . RLOG r SHF/ALU ■ 
•AMX/LAFBMX/KMXFKMX/ei F ALU/A+B. RLOGfDT/UORIIfSHF/ALUf SPO. R/URITE.RABfSPO. RAB/R6' 
•AMX/LA»BMX/KMXFKMX/eiFALU/A-B.RL0GFDT/U0RDFSHF/ALUFSP0.R/URITE.RABFSP0.RAB/R6" 

•ALU_0-LCfRC(SC)_ALU" 
•SHF/ALU F SPO/URITE . RC . SC ■ 
• SPO/URITE . RC . SC » SHF/RIGHT ' 
•ALU_DfRC<SC>_ALU' 
•ALU_QfRC<SC)_ALU" 

"RAMX/DfAMX/RAMXfRBMX/QfBMX/RBMXf ALU/A+B fWAK/LOADfSHF/ALUf SPO. R/URITE.RCf SPO. RC/ei' 

" AMX/RAMX. OXTfDT/LONOfALU/AfSHF/ALUf SPO. R/URITE.RCf SPO. RC/Bl" 

■ AMX/RAMX. 0XT»DT/L0NGFKMX/e2FBMX/KMXFALU/A+B+lFSHF/ALUFSP0.R/WRITE.RCF SPO. RC/ei ■ 

" AMX/RAMX. OXTf DT/L0N6fBMX/LCf ALU/A+B+1. SHF/ALUfSPO. R/MRITE.RCfSPO. RC/ei ■ 

" AMX/RAMX. OXTfDT/L0NGfBMX/MASKfALU/A+B+1fSHF/ALUf SPO. R/WRITE.RCfSPO. RC/Bl' 

• AMX/RAMX . OXT f DT/LONG f BMX/MASK f ALU/A+B+1 f SHF/RI0HT2 f SPO . R/URITE . RC f SPO . RC/Bl • 

■ AMX/RAMX . OXT F DT/LONG f RBMX/D f BMX/RBMX f ALU/A-B f SHF/ALU f SPO . R/UR I TE . RC f SPO .RC/Bl ' 
• SHF/ALU F SPO . R/WRI TE . RC ( SPO . RC/Sl ■ 
■SHF/LEFT fSPO. R/URITE. RCf SPO. RC/ei ■ 
•SPO.R/WRITE.RCfSPO.RC/BIfSHF/ALU.DTfDT/LONG" 

• SPO . R/URITE . RC f SPO . RC/81 f SHF/LEFT3 ■ 
"SHF/RIQHTFSPO.R/HRITE.RCFBPO.RC/ei" 
•SHF/RIGHT2fSPO.R/WRITE.RCfSPO.RC/01' 

■RAMX/Df AMX/RAMX F ALU/a fSHF/ALUf SPO. R/URITE. RCf SPO. RC/ei • 

"RBMX/Df BMX/RBMXfALU/BfSHF/ALUfSPO. R/URITE. RCfSPO. RC/Sl" 

' RAMX/D F AMX/RAMX F BMX/KMX F KMX/B2 f ALU/A+B f SHF/ALU f SPO . R/UR ITE . RC f SPO . RC/Bl " 

"RAMX/DfAMX/RAMXfBMX/KMXfKMX/B2fALU/A--BfSHF/ALUfSP0.R/WRITE. RCfSPO. RC/81 ■ 

■RAMX/Df AMX/RAMX. 0XTfDT/B2fALU/AfSHF/ALUf SPO. R/URITE. RCf SPO. RC/Bl" 

■RAMX/Df AMX/RAMX. BMX/KMX fKMX/S2fALU/ANDfSHF/ALUfSP0. R/URITE. RCfSPO. RC/Bl- 

■ R AMX/D » AMX/RAMX f BMX/MASK f ALU/AND f SHF/ ALU fSPO. R/UR I TE.RCfSPO. RC/Bl" 

■ RAMX/D F AMX/RAMX F RBMX/Q F BMX/RBMX F ALU/ ANDNOT F SHF/ALU F SPO . R/URl TE . RC F SPO . RC/81 • 

■RAMX/DfAMX/RAMXfALU/AfSHF/ALU.DTfDT/INST.DEPfSPO.R/WRITE.RCfSPO. RC/Bl" 

"RAMX/D» AMX/RAMXfALU/AfSHF/LEFTfSPO. R/URITE. RCf SPO. RC/Bl" 

" RAMX/Df AMX/RAMX t ALU/A t BHF/LEFT3 f SPO . R/URITE . RC f SPO . RC/61 " 

•RAMX/Df AMX/RAMXfKMX/B2f BMX/KMX F ALU/OR F SHF/ALU F SPO. R/URITE. RCf SPO. RC/Bl" 

"RAMX/Df AMX/RAMX fRBMX/Qf BMX/RBMX fALU/ORfSHF/ALUf SPO. R/URITE. RCf SPO. RC/81 • 

• SPO . RC/81 F SPO . R/URITE . RC f ALU/ORNOT f AMX/RAMX f RAMX/D f BMX/KMX f KMX/B2 r SHF/ALU" 

• RAMX/D F AMX/RAMX . SXT f DT/e2 f ALU/A f SHF/ALU f SPO . R/URI TE . RC f SPO . RC/Bl " 

"KMX/BSfBMX/KMXfALU/BfSHF/ALUfSPO.R/URITE. RCf SPO, RC/Bl' 

" AMX/RAMX , OXT F DT/LONG f KMX/e2 f BMX/KMX f ALU/A+B+ 1 f SHF/ ALU f SPO , R/UR I TE . RC f SPO . RC/8 1 " 

"KMX/B2fBMX/KMXf ALU/B ( SHF/ALU. DTfDT/LONQfSPO. R/URITE. RCfSPO.RC/SI" 

"KMX/B2fBMX/KMX fALU/BfSHF/LEFT3f SPO. R/URITE. RCf SPO. RC/ei ■ 

"KMX/B2fBMX/KMXfALU/BfSHF/RIGHT2fSP0. R/URITE. RCf SPO. RC/Bl" 

" AMX/LAfALU/AfSHF/ALUfSPO. R/URITE. RCfSPO. RC/Bl ■ 

• AMX/LA»BMX/LBf ALU/A+B F SHF/ALU. DTfDT/INST.DEPf SPO. R/URITE. RCfSPO. RC/Bl ■ 

'AMX/LAfKMX/BSf BMX/KMX F ALU/A-B fSHF/ALUfSPO. R/URITE. RCfSPO. RC/81 ■ 

'ALU-LA. AND. KCB23fRCCB13_ALU" 

"AMX/LA»ALU/AfSHF/ALU,DTfDT/INST.DEPfSPO.R/WRITE. RCfSPO. RC/Bl" 

"BMX/LBf ALU/BfSHF/ALUfSPO. R/URITE. RCfSPO. RC/Bl • 

•BMX/LBf ALU/BfSHF/LEFTf SPO. R/URITE. RCf SPO. RC/Bl • 

•BMX/LCfALU/BfSHF/ALUfSPO. R/URITE. RCfSPO. RC/81" 

•RAMX/Q»AMX/RAMXFALU/N0TA.RCEei3_ALU' 

"BMX/PACKED. FLfALU/BfSHF/ALUfSPO. R/URITE. RCfSPO. RC/81" 

• BMX/PC F ALU/B F SHF/ALUf SPO . R/URITE . RC f SPO . RC/Bl " 

■RAMX/QfAMX/RAMXfALU/AfSHF/ALUfSPO. R/URITE. RCfSPO. RC/61" 

•ALU_0+Q+1fRCCB13_ALU" 
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RCC3. 

ncci. 

RCC3. 
RCC]. 
RCC]. 
RCC]. 
RCC 3. 
RCC]. 
RCC]. 
RCC]. 
RCC]. 
RCC]. 
RCC]. 
RCC]. 
RCC]. 



O+KC] 

n+LC 

,0+PC 

a+pc+i 

Q-KC] 

,n-Lc 

,Q-HASK-1 

O.OXTC] 

a.AND.KC] 

Q.ANDNOT.KC] 

O.LEFT 

.0.LEFT3 

Q. RIGHT 

Q.RIQHT2 

B.SXTC3 

RLOQ.RIQHT 



RC]»Vfl_LA+KC] 

RC]«yA_LA~KC] 

RC])1UA_LA-KC].RL0Q 

RC]SVrt_Q-KC3 

RC].0 

RC]-0+LB+l 

RCJ..0-1 

RC]_0-D 

RC3_0-KC] 

RC]_0-LB 

RC]_0-0 

RC]-ALU 

RC]_flLU.LEFT 

RC]_ALU.LEFT3 

RC]_ALU. RIGHT 

RC]_ALU.RIGHT2 

RC]_D 

RC]_D+KC3 

RC]_D+Q 

RC]_D+Qfl 

RC]_D-KC3 

RC]_D-LC-1 

RC]_D-0 

RC3-D.AND.KC] 

RC]_D.OR.LC 

RC]_D.OR.PACK.FP 

RC]„D.aR.CI 

RC]_KC] 

RC]_LA 

RC]_LA+n 

Rt]_LA+D+l 

RC]_LA+KC3 

RC].LA+KC3+1 

RC]-LA'fKC].RLOQ 

RC]_LA+LC 

RC]_LA+MASK+1 

RC].LA+a 

RC]-LA-D 

RC]_LA-KC] 

RC]-LA-KC].RL0O 

RC]_LA-HASK-1 

RC3.LA-D 

RC].LA.AND.KC] 

RC]_LA.OR.O 

RC3-LA.0RN0T.HASK 

RC]-LB 



• RAMX/O r AHX/RAMX . BHX/KHX . KMX/e2 r ALU/A'f B > SHF/ALU f SPO . R/WRl TE . RC f SPO . RC/Bl • 
•ALU/A+B,RAMX/Q»AMX/RAMXiBHX/LC»SPO. R/MRI TE . RC f SPO . RC/Bl ■ 

■ RAHX/Q » AHX/RAMX » BHX/PC r ALU/ A+B > SHF/ ALU r SPO . R/WRI TE . RC » SPO . RC/Sl • 

■ RAHX/0 f AHX/RAMX > BMX/PC r ALU/ Ai B+ 1 > SHF/ ALU . SPO . R/URI TE . RC . SPO . RC/ei • 

■ RAMX/Q» AHX/RAHX . BHX/KHX r KMX/92 . ALU/A-B » SHF/ALU f SPO . R/URI TE . RC r SPO . RC/Ol ■ 

■ ALU/A-Bf RAHX/Or AHX/RAHX i BMX/LC > SPO . R/WRITE . RC . SPO. RC/Bl • 

■RAHX/0 . AHX/RAHX r BHX/HASK f ALU/A-B-1 1 SHF/ALU » SPO . R/WR I TE . RC f SPO . RC/91 ' 

■ RAHX/Q . AHX/RAHX .OXT>OT/92)ALU/A>SHF/ALUrSP0.R/URirE.RCfSP0.RC/81' 
■RAHX/0 1 AHX/RAMX . BMX/KHX . KHX/B2 f ALU/AND . SHF/ALU » SPO . R/URI TE . RC f SPO. RC/Bl " 
■RAMX/O. AMX/RAMX.BMX/KMXrKHX/B2.ALU/ANDN0T.SHF/ALUFSP0.R/URITE.RC>SP0.RC/Bl^ 
■RAMX/Q.AMX/RAMXr ALU/A. SHF/LEFTf SPO. R/WRITE. RC. SPO, RC/ei' 

•RAMX/O . AHX/RAMX f ALU/A . SHF/LEFT3 > SPO . R/URI TE . RC r SPO .RC/Bl • 
•RAMX/Qr AHX/RAMX f ALU/A. SHF/RIGHT. SPO. R/URITE.RCr SPO. RC/Bl ■ 
■ALU_Q. SHF /RIGHTS . SPO . R/URITE . RC r SPO . RC/Bl • 

■RAHX/Qr AHX/RAMX. SXTrDT/B2. ALU/A. SHF/ALU. SPO. R/URITE.RC. SPO. RC/Bl" 
"BHX/O.MSC/READ.RLOG.ALU/B.SHF/RIGHT. SPO. R/URITE. RC. SPO. RC/Bl' 

■ AHX/LA . KHX/B2 . BMX/KHX . ALU/A+B . VAK/LOAD . SHF/ALU . SPO . R/URITE . RAB > SPO . RAB/Bl ■ 

• AMX/LA.KMX/e2,BMX/H MX. ALU/A-B.yAK/LOAD. SHF/ALU. SPO. R/WRITE. RAB. SPO. RAB/01 ■ 

■AMX/LA.KMX/H2. BMX/KHX. ALU/A-B.RLOG.DT/LONG.yAK/LOAD. SHF/ALU. SPO. R/WRITE. RAB. SPO. RAB/ei- 

■RAHX/0 . AHX/RAHX . KMX/a2 . BHX/KHX . ALU/A-B . WAK/LOAD . SPO .R/WRITE . RAB . SPO . RAB/81 • 

•SPO. R/URITE. RAB. SPD. RAB/Bl. AMX/RAMX.OXT.DT/LONQ. ALU/A. SHF/ALU' 

•AHX/RAHX . OXT . tiT/LOMQ . BHX/LB . ALU/A+B+1 . SHF/ALU . SPO . R/URI TE . RAB . SPO . RAB/0 1 ■ 

■ AHX/RAHX. OXT.DT/LQKIO. BHX/KHX. KHX/.l. ALU/A-B. SHF/ALU. SPO. R/URITE. RAB. SPO. RAB/Bl ■ 

■ AHX/RAHX . OXT . BT/LONG . RBHX/n . BHX/RBHX . ALU/A-B . SHF/ALU . SPO . R/WR I TE . RAB . SPO . RAB/Bl • 
■AHX/RAHX . OXT . DT/LONG. KHX/82 . BHX/KHX . ALU/A-B . SHF/ALU . SPO. R/URITE . RAB . SPO . RAB/Bl " 
■AHX/RAHX . OXT . DT/LONG . BHX/LB . ALU/A-B . SHF/ALU . SPO . R/WRI TE . RAB . SPO . RAB/Bl ■ 
■AHX/RAHX. OXT. DT/LOMG.RBHX/Q.BHX/RBMX. ALU/A-B. SHF/ALU. SPO. R/WRITE. RAB. SPO. RAB/Bl ■ 

■ SHF/ALU . SPO . R/WRI TE . RAB . SPO . RAB/81 • 

■ SPO . R/WRI TE . RAB . SPO . RAB/Bl . SHF/LEFT ' 

■ SPO. R/WRl TE . RAB . SPO . RAB/91 . SHF/LEFT3 ' 

' SHF/RIGHT . SPO . R/WRl TE . RAB . SPO ■ RAB/91 ' 

■SPO. R/URITE. RAB. SPO. RAB/Bl. SHF/RIGHT2' 

■ SPO . R/WRITE . RAB . SPO . RAB/Bl . RAHX/D. AHX/RAHX . ALU/A . SHF/ALU ■ 

■ SPO . R/URITE .RAB . SPO . RAB/Bl . RAHX/D .AHX/RAMX . KMX/B2 . BHX/KHX . ALU/A+B . SHF/ALU • 

■ SPO . R/WRITE . RAB . SPO . RAB/91 . RAMX/D . AHX/RAMX . RBHX/0 . BMX/RBHX . ALU/A+B . SHF/ALU^ 

■ SPO . R/URI TE . RAB . SPO . RAB/B 1 . RAHX/D . AHX/RAHX . RBHX/Q . BHX/RBHX . ALU/A+B+ 1 . SHF/ALU ■ 
' SPO . R/URI TE . RAB . SPO . RAB/Bl r RAHX/D . AHX/RAHX .KHX/B2. BHX/KHX. ALU/A-B . SHF/ALU ■ 
■ALU_D-LC-1.RC91]_ALU' 

■SPO. R/URITE. RAB) SPO. RAB/Bl. RAHX/D. AHX/RAMX. RBHX/Q. BHX/RBHX. ALU/A-B. SHF/ALU^ 

■ SPO . R/UR I TE . RAB . SPO .RAB/91 . ALU/ AND > AHX/RAHX . RAHX/D > BHX/KHX . KHX/B2 . SHF/ ALU " 
•SPO. R/URITE. RAB. SPO, RAB/Bl. ALU/OR. AHX/RAHX. RAHX/D. BMX/LC. SHF /ALU" 

•SPO . R/URI TE . RAB . SPO . RAB/Bl . ALU/OR . AHX/RAMX . RAMX/D . BMX/PACKED . FL . SHF/ALU ■ 
•SPO . R/URI TE .RAB . SPO . RAB/Bl . RAHX/D . AHX/RAMX . RBMX/Q . BHX/RBHX . ALU/OR . SHF/ALU ' 
' BHX/KHX . KHX/82 . ALU/B . SHF/ALU . SPO . R/UR I TE . RAB , SPO . RAB/81 " 
■SPO. R/URITE. RAB. SPO. RAB/Bl. AHX/LA. ALU/A. SHF/ALU" 

• AHX/LA. RBMX/D. BMX/RBHX. ALU/A+B. SHF/ALU. SPO. R/WRITE. RAB. SPO. RAB/91' 
■ AHX/LA. RBHX/D. BMX/RBHX. ALU/A+B+1. SHF/ALU. SPO. R/WRITE. RAB. SPO. RAB/91' 
'AHX/LA. BHX/KHX. KHX/B2. ALU/A+B. SHF/ALU. SPO. R/WRITE. RAB. SPO. RAB/Bl' 
■AHX/LA. BHX/KHX. KHX/B2. ALU/A+B+1, RCB1]_ALU' 

'AHX/LA. BHX/KHX. KHX/82. ALU/A+B. RLOG. DT/LONG. SHF/ALU. SPO. R/WRITE. RAB. SPO. RAB/Bl" 
'AHX/LA . BHX/LC . ALU/A+B . SHF/ALU . SPO . R/URITE . RAB. SPO . RAB/61 ' 
"AHX/LA. BHX/HASK. ALU/A+B+1. RC913_ALU' 
' AHX/LA. RBHX/Q, BHX/RBHX. ALU/A+B. SHF/ALU. SPO. R/URITE. RAB. SPO. RAB/ei ■ 
"AHX/LA. RBHX/D. BHX/RBHX. ALU/A-B, SHF/ALU. SPO. R/URITE. RAB. SPO. RA6/91" 
• AHX/LA , BHX/KHX , KHX/e2 , ALU/A-B , SHF/ALU . SPO . R/URI TE . RAB . SPO . RAB/B 1 ' 
' AHX/LA . BHX/KHX . KHX/e2 . ALU/A-B . RLOG . DT/LONG . SHF/ALU , SPO . R/UR I TE . RAB . SPO . RAB/Bl " 
' ALU/A-B-1 . AHX/LA . BHX/HASK . SPO . R/URITE . RAB . SPO . RAB/Bl . SHF/ALU ' 
'AHX/LA. RBHX/Q. BHX/RBHX. ALU/A-B. SHF/ALU. SPO. R/URITE. RAB.SPO. RAB/91' 
'AHX/LA. BHX/KHX. KHX/B2. ALU/AND. SHF/ALU. SPO. R/URITE. RAB. SPD. RAB/Bl' 
'AHX/LA. RBHX/D, BHX/RBHX. ALU/OR. SHF/ALU. SPO. R/WRITE. RAB. SPO. RAB/Bl' 
' AHX/LA. BHX/HASK . ALU/ORNOT . SHF/ALU . SPO . R/WRI TE . RAB . SPO . RAB/Bl " 
" BHX/LB. ALU/B> SHF/ALU, SPO. R/URITE. RAB, SPO. RAB/Bl- 
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Rt], 

FJC], 

RC3 

RC] 

RC3 

RC] 

RC] 

RC] 

HCl 

RC] 

RC] 

RC] 

RC], 

RC].. 

RC]. 

RCJ. 

RC]. 

RC]. 

Rt]. 

RC3. 

RCJ. 

RC].. 

RC:. 



XC 

.LC. RIGHT 

.NUT.O 

.NOT.D 

.NOT. H ASK 

.NOT.Q 

-PflCK.FP 

.0 

.Q+1 

.0+5 

-O+KCJ 

-O+LB 

.OfLC 

.0-D 

.O-D-1 

0-KC3 

.a~KZl,RLOB 

Q-LC 

a.AN0.KC3 

0.ANDN0T.KC3 

O.OR.D 

Q.ORNOT.KCI 

0. RIGHT. 1 

RLOG. RIGHT. 1 



SC»STATE_STftTE-RC 3 < EXP > 

SC_0(A> 

!3C-0-KC: 

BC.MM 

nC.ALU<EXP) 

!3C_D 

!f>C_D<EXP) 

i3C_D<eXP>(A> 

SC_D<EXP)<B> 

SC_D-KC] 

i3C_D.OXTC3-KC] 

ec_n.oxTi:3.xoR.KC3 

iSC-O.AND.KC] 

!3C.D.OR.KC3 

!3C.D.SXTC3 

SC_EALU 

SC_FE 

!)iC-K[] 

iSC-KCl.ALU 

SC_LA 

QC_LA.AND.KX3 

SC_LC<EXP> 

I3C-NABS(SC-FE) 

HC.PSLAODR 

iiiC.Q 

!»C-0<EXP) 

SC_Q<EXP>(B> 

!3C_Q+KC3 

!:iC_a~KC3 

!3C_Q.AND.Ki:3 

SC-0.0R.KC3 

!3C.Q.SXTi:3 

!3C.RCC3 

!:iC-RCC3<EXP) 

(3C-RC3 

i3C_RC3<EXP) 

SC_RC3.AND.KC3 

i3C_SC+l 



• BMX/LC f ALU/B f SHF/ ALU p 8P0 . R/URITE . RAB . SPO . RAB/Sl • 

■ BMX/LC > ALU/B > SHF/RIOHT r SPO . R/UR I TE . RAB > SPO . R AB/e 1 > 

• AMX/RAHX . OXT . DT/LONOf ALU/NOTA » RCBl 3_ALU ■ 

• RAMX/D r AHX/RAHX > ALU/NOTA r RC 81 3 _ ALU ■ 

• BMX/MASK » AMX/RAMX . OXT r DT/LONQ r ALU/ORNOT r SHF/ ALU t SPO . R/MR I TE . RAB . SPO . RAB/Bl ■ 
•RAMX/0»AMX/RAMXfALU/N0TA»RCB13_ALU' 

• BMX/PACKED . FL . ALU/B f SHF/ALU r SPO , R/UR I TE . RAB » SPO . RAB/Ol ■ 

• SPO . R/UR I TE . RAB r SPO . RAB/0 1 > R AHX/0 r AMX/RAHX i ALU/A i SHF/ALU * 
•ALU_0+Q+1fRC»13_ALU' 

•SPO.R/WRITE.RABfSPO.RAB/BlfALU/A+B+l.BMX/KMXrKMX/.tfAMX/RAMX.RAMX/OrSHF/ALU* 
•SPO. R/URITE. RABf SPO. RAB/Bl»RAHX/QrAMX/RAMX.BMX/KMX.KMX/e2rALU/A+B. SHF/ALU- 
■SPO. R/URITE. RABrSPO.RAB/Slr ALU/A+Br AHX/RAMXrBNX/LB>RAMX/OpSHF/ALU' 
■8P0.R/WRITE.RA8»SP0.RAB/Bl»RAMX/0fAMX/RAHXiBMX/LC»ALU/A+BiSHF/ALU' 

■SPO. R/URITE. RAB>SP0.RAB/61rRAMX/QfAMX/RAHXiRBMX/D>BMX/RBMX>ALU/A-B> SHF/ALU* 

■SPO. R/URITE. RABr SPO. RAB/81rALU/A-B-lfAHX/RAMX>RANX/QrBMX/RBMXiRBMX/Df SHF/ALU* 

*SPO. R/URITE. RABr SPO. RAB/BlrRAMX/0.AMX/RAMX»BMX/KMXrKMX/B2>ALU/A-Br SHF/ALU' 

■RANX/Q r AHX/RAHX > BMX/KMX r KHX/62 1 ALU/A-B . RLDO r DT/LONQ > SHF/ALU > SPO .R/URITE . RAB > SPO . RAB/Bl * 

"SPO. R/URITE. RABfSPO.RAB/BlFRAMX/OfAMX/RAMXrBMX/LCfALU/A-BrSHF/ALU^ 

■ ALU/ANDf SPO. R/URITE. RAB>SP0.RAB/eifAMX/RAMXrRAMX/afBHX/KMXrKHX/B3" 

■ SPO . R/URI TE . RAB » SPO . RAB/B 1 f ALU/ ANDNOT . AMX/RAMX t R AMX/Q . BMX/KMX t KMX/B2 .SHF/ALU • 

• SPO . R/URI TE . RAB >SPO.RAB/Bl>ALU/ORf AMX/RAMX i RAMX/Q t BMX/RSHX > RBMX/D > SHF/ALU ■ 

• SPO . R/URI TE . RAB > SPO . RAB/Bl f RAMX/Q f AMX/RAHX > BMX/KMX t KMX/B2 > ALU/ORNOT > SHF/ALU • 
•ALU_Q. SHF/RIGHT. SPO. R/URITE. RAB. SPO. RAB/Bl ■ 

•BMX/0. MSC/READ. RLOG. ALU/B.SHF/RIGHT. SPO. R/URITE. RAB. SPO. RAB/Bl ■ 

■L AB_RC61 3 I AMX/LA . EBMX/ANX . EXP . H8C/L0AD .STATE . EALU/A-B .SMX/EALU. SCK/LOAD ■ 
•AMX/RAMX . OXT . DT/LONG . EBMX/AMX . EXP . EALU/B . SMX/EALU r SCK/LOAD* 
• BMX/KMX . KMX/Bl . AMX/RAMX . OXT . DT/LONO . ALU/ A-B . SMX/ALU . SCK/LOAD ' 

• SMX/ALU . SCK/LOAD * 

• SMX/ALU . EXP . SCK/LOAD * 

■ RAMX/D . AMX/RAMX . ALU/A . SMX/ALU . SCK/LOAD ■ 
•RAHX/D . AMX/RAMX .ALU/A . SMX/ALU . EXP . SCK/LOAD ■ 
■RAMX/D. AMX/RAMX.EBMX/AMX. EXP. EALU/B>SMX/EALU. SCK/LOAD* 

• RBMX/D . BMX/RBMX . ALU/B . SMX/ALU . EXP > SCK/LOAD ' 

*RAMX/D . AMX/RAMX . KMX/Bl . BMX/KMX . ALU/A-B > SMX/ALU . SCK/LOAD ' 
*RAMX/D. AMX/RAMX, OXT. DT/B1.KMX/B2. BMX/KMX. ALU/A-B. SMX/ALU. SCK/LOAD" 
•RAMX/D. AMX/RAMX. OXT. DT/81. BMX/KMX. KMX/B2.ALU/X0R.SC_ALU* 
• RAMX/D . AMX/RAMX . KMX/B 1 . BMX/KMX . ALU/ AND . SMX/ALU . SCK/LOAD * 

• RAMX/D > AMX/RAMX > KHX/81 > BMX/KMX .ALU/OR . SMX/ALU .SCK/LOAD " 
•RAMX/D . AMX/RAMX . 8XT . DT/B 1 . ALU/A . SMX/ALU . SCK/LOAD " 

• SMX/EALU > SCK/LOAD • 

"8MX/FE. SCK/LOAD" 

■KMX/Bl . EBMX/KMX .EALU/B . SMX/EALU . SCK/LOAD^ 

•KMX/Bl . BMX/KMX . ALU/B . SMX/ALU. SCK/LOAD " 

■AMX/LA r ALU/A . SMX/ALU . SCK/LOAD* 

" AMX/LA r KMX/81 . BMX/KMX . ALU/AND > SMX/ALU r SCK/LOAD " 

•BMX/LC . ALU/B . SMX/ALU . EXP . SCK/LOAD " 

"EBMX/FE . EALU/NABS . A-B . SMX/EALU . SCK/LOAD" 

" SMX/EALU . EBMX/KMX . SCK/LOAD . KMX/ . F . EALU/B * 

' RAMX/Q . AMX/RAMX . ALU/ A . SMX/ALU . SCK/LOAD ■ 

*RAMX/Q> AMX/RAMX. EBMX/AMX. EXP. EALU/B. SMX/EALU. SCK/LOAD* 

■ RBMX/0 . BMX/RBMX . ALU/B . SMX/ALU . EXP . SCK/LOAD * 

• RAMX/Q . AMX/RAMX . BMX/KMX . KMX/Bl . ALU/A+B . SMX/ALU » SCK/LOAD " 
" RAMX/Q . AMX/RAMX . BMX/KMX . KMX/Bl . ALU/A-B. SMX/ALUr SCK/LOAD " 
" RAMX/Q .AMX/RAMX . BMX/KMX > KNX/81 . ALU/ AND . SMX/ALU . SCK/LOAD " 
" RAMX/Q . AMX/RAMX . BMX/KMX . KMX/81 . ALU/OR .SMX/ALU. SCK/LOAD" 
•RAMX/Q. AMX/RAMX . SXT . DT/81 .ALU/A .SMX/ALU . SCK/LOAD " 

• SPO . R/LOAD . LC . SPO . RC/B 1 . BMX/LC . ALU/B > SMX/ALU > SCK/LOAD • 

• SPO . R/LOAD . LC . SPO . RC/Bl . BMX/LC . ALU/B . SMX/ALU . EXP . SCK/LOAD • 

•SPO . R/LOAD . LAB . SPO . RAB/fll . AMX/LA . ALU/A . SMX/ALU. SCK/LOAD " 

■ SPO . R/LOAD . LAB. SPO . RAB/Bl . AMX/LA . ALU/A . SMX/ALU . EXP .SCK/LOAD * 

■ ALU/ AND .AMX/LA. SPO. R/LOAD. LAB. SPO . RAB/81 . BMX/KMX . KMX/82 . SMX/ALU . SCK/LOAD " 
• EALU/A+ 1 . SMX/EALU . SCK/LOAD " 
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SC_SC+EXP<Q)<A> 

SC_SC+FE 

!liC_SC+KC3 

SC_SC+SHF.VAL 

SC_SC-FE 

SC-SC-KC] 

i3C_SC~SHF.VAL 

SC.SC.ANDNOT.FE 

BC-SC.ANDNOT.KC] 

SC_SC.OR.KC] 

i3C_SHF.VAL 

ijC— STATE 

SCISTATE.ANIINOT.KC] 

aC.STATE.OR.KC] 

iSD.NOT.SD 

iSD.SS 

!3S_0SSD-0 

£>S_ALU15 

i3S_Sn 

!5S_SS . XOR . ALU15«SD_ALU15 

S;!TATE_0(A) 

STATE.AMX.EXP 

J3TATE_ri(EXP) 

STATE.FE 

STATE-FIRST 

!3TATE_INNER0BJ 

!3TATE_INNERSRC 

!3rATE..KC] 

i3TATE_0UTER 

iSTATE.PREDEC 

STATE_C1(EXP) 

!3TATE_SC.VIA.KMX 

£>TATE_SKPLONG 

i3TATE_STATE+l 

STATE_STATE+FE 

KTATE..STATE+KC3 

STATE_STATE-FE 

i3TATE_STATE-KC3 

ESTATE-STATE . AN . SKPLONG 

STATE-STATE. AN. 5TO0 

!3TATE-STATE.AN.6T04 

!3TATE_STATE.AN.DESTDBL. 

STATE-STATE. AN. NOTPREDEC 

STATE-STATE . AN . PREDECZERO 

STATE-STATE . ANDNOT . FE 

STATE-STATE . ANDNOT . KC 3 

SiTATE-STATE . ANDNOT . SHF . VAL 

STATE-STATE. OR. FE 

STATE-STATE. OR. KC3 

STATE-STATE . OR. ADJINP 

STATE-STATE . OR . DEST 

STATE-STATE . OR . DESTDBL 

STATE-STATE. OR. FILL 

STATE.STATE . OR. FLOAT 

STATE-STATE . OR . MOVE 

STATE.STATE . OR . PATT 1 

STATE.STATE. OR. PATT2 

SUAPD 



■ EALU/A+B r EBMX/AMX . EXP r SMX/EALU r SCK/LOAD r AMX/RAMX r RAMX/0 ' 

• EBMX/FE f EALU/A+B r SMX/EALU f SCK/LOAD " 

■ KMX/Bl » EBMX/KMX f EALU/A+B t SMX/EALU » SCK/L06D ' 

•EALU/A+B t EBMX/SHF . VAL f SMX/EALU» SCK/LOAD' 

•EBMX/FEfEALU/A-BrSMX/EALUr SCK/LOAD" 

• KMX/ei f EBMX/KMX » E ALU/ A-B » SMX/EALU f SCK/LOAD " 

•EBMX/SHF . VAL » EALU/A-B » SMX/EALU f SCK/LOAD " 

• EBMX/FE r EALU/ ANDNOT , SMX/EALU t SCK/LOAD ' 

• KMX/Bl r EBMX/KMX . EALU/ANDNOT f SMX/EALU » SCK/LOAD • 

■ KMX/Bl f EBMX/KMX . E ALU/OR r SMX/EALU » SCK/LOAD " 

■ EBMX/SHF . VAL . EALU/B r SMX/EALU r SCK/LOAD • 

•EALU/ArMSC/LOAD.STATEfSMX/EALUfSCK/LOAD" 

• EALU/ANDNOT t EBMX/KMX t HSC/LOAD . STATE f SMX/EALU » SCK/LOAD t KMX/Bl • 

■ EALU/OR t EBMX/KMX » MSC/LOAD . STATE » SMX/EALU r SCK/LOAD » KMX/Sl • 

• SON/NOT. SD ■ 
■SGN/SD.FROM.SS^ 
■SGN/CLR.SD+SS^ 
•SON/LOAD. SS" 
■SGN/SS.FROM.SD" 
•SGN/SS.XOR.ALU" 

• AMX/RAMX . OXT r DT/LONG » EBMX/AMX . EXP » EALU/B » MSC/LOAD .STATE • 

' EBMX/AMX . EXP F EALU/B . MSC/LOAD . STATE • 

• RAMX/D f AMX/RAMX » EBMX/AMX . EXP » EALU/B r MSC/LOAD . STATE • 

•EBMX/FE . EALU/B t MSC/LOAD . STATE " 

•STATE-KCZEROI' »EDITPC STATES 

■STATE_KC.13" IMATCHC STATES 

•STATE-KC.33" 

• KMX/Bl f EBMX/KMX f EALU/B f MSC/LOAD . STATE • 

•STATE-KCZEROI" 

"STATE-KC.SOD" 

■ RAMX/Q F AMX/RAMX f EBMX/AMX . EXP f EALU/B t MSC/LOAD .STATE " 

" MBC/LOAD . ST ATE F EALU/B f EBMX/KMX f KMX/SC " 

"STATE_KC.43" JSKPC STATES 

"EALU/A+1 F MSC/LOAD . STATE" 

• EBMX/FE F EALU/A+B f MSC/LOAD . STATE • 

• KMX/B 1 F EBMX/KMX f EALU/A+B f MSC/LOAD .STATE " 

"EBMX/FEf EALU/A-B r MSC/LOAD . STATE " 

" KMX/ei F EBMX/KMX f EALU/A-B f MSC/LOAD . STATE " 

" STATE-STATE . ANDNOT .KC . 43 " 

• STATE-STATE . ANDNOT . KC . 3F3 " 

• STATE-STATE . ANDNOT . KC . 7F3 " 
•STATE-STATE. ANDNOT. KC. 63" 
•STATE.STATE .ANDNOT . KC . 7F3 • 
•STATE.STATE. ANDNOT. KC.C03^ 
■EBMX/FEfEALU/ANDNOTfMSC/LOAD. STATE' 

• KMX/81 F EBMX/KMX f EALU/ANDNOT f MSC/LOAD . STATE • 

■ MSC/LOAD . STATE F EBMX/SHF . V AL f EALU/ANDNOT • 

" EALU/OR F EBMX/FE f MSC/LOAD .STATE " 

" KMX/Bl F EBMX/KMX r EALU/OR f MSC/LOAD .STATE ' 

'STATE-STATE. OR. KC. 33' 

■STATE-STATE. OR. KC. 43' 

'STATE.STATE. OR. KC. 63" 

'STATE-STATE. OR. KC .73 " 

•STATE-STATE. OR. KC. 603' 

'STATE-STATE. OR. KC. 503' 

'STATE-STATE. OR. KC. 13' 

'STATE-STATE. OR. KC .23 " 

'DK/BYTE.SWAP' 



VA_ALU 
VA_D 
VA-D+KC3 
VA-D+LC 



'VAK/LOAD' 

" RAMX/D F AMX/RAMX f ALU/A f VAK/LOAD " 

■ RAMX/D F AMX/RAMX f KMX/Bl f BMX/KMX f ALU/A+B f VAK/LOAD " 

" RAMX/D F AMX/RAMX f BMX/LC f ALU/A+B f VAK/LOAD ' 



VAX ll/78n FIELD AND MACRO DEFINITIONS 



Page A-31 



VA_D+Q 

yA_D.0XTC3+Q 

VA_D.ANDNDT.KC 3 

yA_KX3 

VA_l.A 

VA..LA+D 

VA_LA+KC3 

VA_LA+KC3+1 

VA_LA+PC 

VA„LA+Q 

VA_LA-D 

VA_LA-KC3 

VA_LA-KC3-t 

VA..LA--0 

VA-LA.AND.LC 

VA_LA.ANDNOT.KX 3 

VA_LB+D.OXT 

VA_PC 

VA_Q 

VA-Q+D 

VA_0+KC3 

VA_0+LB 

VA_Q+l.B.PC 

VA_0+LC 

VA_0+PC 

VA_0-KC3 

VA..(J--LB 

gA.Q.ANDNOT.KCI 

VA_RCC:] 

VA_Rr3 

VA_VA+4 



■ RAMX/D » AMX/RAMX , RBHX/Q » BMX/RBMX r ALU/ A+B » VAK/LO AD " 
■RAHX/DrAMX/RAMX.OXTpDT/Bl,BMX/RBMX.ALU/A+BrVAK/L0AD' 
"RAMX/Dr AMX/RAMX, BMX/KMXiKMX/eirALU/ANDNOTiVAK/LOAD* 

• KMX/Bl , BMX/KMX » ALU/B . VAK/LO AD " 
•AMX/LA, ALU/A, VAK/LOAD" 

■ AMX/LA , RBMX/D » BMX/RBMX , ALU/A+B » VAK/LOAD • 
• AMX/LA , BMX/KMX r KMX/e 1 f ALU/A+B r VAK/LOAD ' 
"AMX/LArBMX/KMX»KMX/ei.ALU/A+B+l.WAK/LOAD' 
■ AMX/LA , BMX/PC f ALU/ A+B f VAK/LOAD " 

" AMX/LA , RBMX/O, BMX/RBMX » ALU/A+B » VAK/LOAD " 

■ AMX/LA , RBMX/D , BMX/RBMX » ALU/A-B r VAK/LOAD ' 

■ AMX/LA , BMX/KMX, KMX/ei , ALU/A-B , VAK/LOAD " 

■ AMX/LA , BMX/KMX , KMX/Bl , ALU/A-B- 1 , VAK/LOAD ■ 

• VAK/LOAD , ALU/A-B , AMX/LA , BMX/RBMX , RBMX/Q , SHF/ALU ' 

• AMX/LA, BMX/LC, ALU/AND, VAK/LOAD" 

• AMX/LA , BMX/KMX , KMX/Sl , ALU/ANDNOT , VAK/LOAD " 

•BMX/LB, ALU/A+B, AMX/RAMX. OXT,DT/BYTE, VAK/LOAD" 

• BMX/PC , ALU/B , VAK/LOAD " 

■ RAMX/Q , AMX/RAMX , ALU/A , VAK/LOAD " 

■ VAK/LOAD , ALU/A+B , AMX/RAMX , BMX/RBMX , RAMX/Q , RBMX/D , SHF/ALU • 

• RAMX/Q , AMX/RAMX , KMX/Bl , BMX/KMX , ALU/ A+B , VAK/LOAD " 

• RAMX/Q , AMX/RAMX , BMX/LB r ALU/A+B , VAK/LOAD " 

•RAMX/Q, AMX/RAMX , BMX/PC . OR . LB , ALU/A+B , VAK/LOAD " 

•RAMX/Q, AMX/RAMX , BMX/LC , ALU/A+B , VAK/LOAD ' 

"RAMX/Q » AMX/RAMX , BMX/PC » ALU/A+B , VAK/LOAD " 

•RAMX/Q , AMX/RAMX , KMX/Bl , BMX/KMX , ALU/A-B , VAK/LOAD " 

" RAMX/Q , AMX/RAMX , BMX/LB , ALU/A-B , VAK/LOAD " 

• RAMX/Q , AMX/RAMX , KMX/Bl , BMX/KMX , ALU/ANDNOT , VAK/LOAD " 

" SPO . R/LOAD . LC , SPO . RC/ei , BMX/LC , ALU/B , VAK/LOAD " 

• SPO . R/LOAD . L AB , SPO . RAB/Bl , AMX/LA , ALU/ A > VAK/LOAD " 

•PCK/VA+4" 
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.TOC 

B.FQRK 
BYTE 

C.FORK 

Ct^CHE. INVALIDATE 

CALL 

CALLC] 

chk.flt.opr 
c:hk.odd.adiir 

HLK.UBCC 

CLR.FPD 

CLR.IB.CONO 

tILR.IB.OPC 

CLR.IB.SPEC 

CLR.lBO-1 

CLR.IBO-3 

CLR.IB2-3 

nLR.IB2-S 

C:LR. NEST. ERR 

CLR.SDtSS 



■Macro definition 



t Non-tranafer nacros' 

■LAB_R(SPl)»QK/ID»CLR.IB.C0NDrPC.PC+N.SUB/8PECfJ/B.F0RK' 
■DT/BYTE" 

■ SUB/SPEC f J/C . FORK " 

■MCT/INyALIDATEfWAK/NOP" 

'SUB/CALL' 

•CALL.J/Bl" 

■MSC/CHK.FLT.OPR' 

•MSC/CHK.ODD.ADDR* 

■CCK/LOAD.UBCC 



"HSC/CLR.FPD- 

•IBC/CLR.1-5.C0ND' 

■IBC/CLR.O»IEK/ISTfC 

•IBC/CLR.l" 

■IBC/CLR.0.1»IEK/I8TR' 

•IBC/CLR.0-3* 

■IBC/CLR.2.3" 

■IBC/CLR.1-5.C0ND' 

■MSC/CLR. NEST. ERR' 

•SBN/CLR.SD+SS" 



^DISCARD -11 INSTR t OPERAND 
»11 MODE DISCARD ISTREAH OPERAND 
>2ND PART OF 0/D IMMEDIATE 



E.FORK 
EXCEPT. ACK 



• SUB/SPEC » J/E . FORK » 
■lEK/EACK" 



■IBC/FLUSH»WAK/LOA»»IEK/ISTR" 



CJ.FDRK 



■ SUB/SPEC . J/Q . FORK ■' 



INHIBIT. IB 

INTRPT.ACK 

INTRPT. STROBE 

I'RD 

XRD.ll 

IRDO 

XRDl 



•MCT/MEM.NOP' 

•lEK/IACK* 

■lEK/ISTR' 

■IRDO>CLK.UBCC>IRD:lfSUB/SPEC>J/A.FORK' 

■LA_R (DST>ILE.R (SRC >fD_LB.PC» VAK/L0AD.O_IB. DATA. SC_KC. 103. PCK/PC+Nr MSC/IRD rSUB/SPEC. J/DPO- 

■LA_R(SP2)»LB-R(SP:I).D«WA_LB»SC_ALU<EXP).FE-LA(EXP>.SS_ALU15' 

■MSC/rRD,QK/IDfMCT,'ALLOM.IB.READ»IBC/CLR.l-5.C0NDrPCK/PC+N* 



LOAD.ACC.CC 
LOAD. IB 
LOAD. IB. 11 
LONG 



■ NSC/LOAD. ACC.CC* 

• VAK/NOP t MCT/READ . W . NEUPC " 

■ WAK/NOP f MCT/READ . V . NEWPC ' 

■DT/LONG" 



MEMORY. NOP 

MUL.OXT 

MUL.IXT 

MULM.DONE 

HULP.DONE 



■MCT/MEM.NOP' 

'SI/MULifSC-SC-KC.:l}>BEN/MUL* 
■SI/MUL->SC-SC-KC.:L]rBEN/MUL' 
'D_D.RIGHT2.SI/MUL-. INTRPT. STROBE" 
■D_D.RIGHT2.SI/MUL+. INTRPT. STROBE' 



POLY. DONE 



" ACF/CONTROL . ACM/POLY . DONE ' 



HETURNO 

RETURNl 

RETURNIO 

RETURNIOO 

RETURNIOC 

fiETURNlOE 

FiETURN12 

RETURN18 

RETURNIF 

RETURN2 

RETURN20 



•SUB/RET 
'SUB/RET 
'SUB/RET 
•SUB/RET 
•SUB/RET 
'SUB/RET 
•SUB/RET 
'SUB/RET 
■SUB/RET 
'SUB/RET 
'SUB/RET 



pJ/O' 

fj/l" 

pJ/lO' 

pJ/lOO' 

.J/IOC 

.J/lOE' 

.J/12' 

.J/18' 

.J/IF' 

.J/2' 

.J/20' 
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RETURN24 

RETURNS 

RETURN4 

RETURN40 

FiETURN60 

RETURN61 

RETURNS 

RETURN9 

RETURNF 

RETURNC3 



•SUB/RET 
■SUB/RET 
•SUB/RET 
•SUB/RET 
•SUB/RET 
'SUB/RET 
•SUB/RET 
•SUB/RET 
•SUB/RET 
•SUB/RET 



»J/24' 

fJ/3' 

.J/4" 

.J/40" 

.J/60" 

.J/61" 

.J/8" 

.J/9" 

.J/OF" 

.J/»l" 



SET.CC<BYTE) 

EiET.CCdNST) 

SET. CC< LONG) 

iliET.CC<ROR) 

SET. CC< WORD > 

SET.FPD 

SET. NEST. ERR 

SET.PSL.CCAMX) 

SET.V 

SPEC 

sPEce 

START. IB 
STOP. IB 



"CCK/INST.DEP.DT/BVTE" 

•CCK/INST . HEP . DT/INST . DEP " 

•CCK/INST.DEP.DT/LONO" 

"CCK/ROR" 

•CCK/INST. DEP. BT/UORB" 

•MSC/SET.FPB" 

" MSC/SET. NEST. ERR • 

•CCK/C_AMXO" 

"CCK/SET.W" 

•LAB_R(SP1 ).Q_IB. DATA, CLR. IB. COND»PC_PC+N.HCT/ALLOM. IB. REAC. SUB/SPEC. J/C. FORK ■ 

"LAB_R<SP1 >»Q_IB. DATA. CLR. IB. COND.PC_PC+N.MCT/ALLOU. IB. READ. SUB/SPEC f J/6. FORK" 

"IBC/START" 

•IBC/STOP" 



TEST.TB.RCHK 
TEST.TB.UCHK 
TRAP.ACCC3 



" MCT/TE8T . RCHK . VAK/NOP * 
•MCT/TEST . WCHK . VAK/NOP " 
•ACF/TRAP. ACM/81" 



UIORD 

URITE.DEST 
WRITE. G. BEST 



"DT/MORD" 

" LAB_R ( SPl > .QK/ID .CLR . IB . COND . PC_PC+N . SUB/SPEC . J/MRD " 

" LAB_R < SPl ) . QK/ID. CLR . IB . COND. PC_PC+N . SUB/SPEC . J/WRG " 
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.TOC 

AC. LOU? 

ACC.SYNC? 

ACCEL? 

ALIGNED? 

ALU.N? 

ALUl-0? 

ALU? 

BCDSBN? 

C31? 
CONSOLE. MODE? 

»<1)? 

U.BO? 

D.Bl? 

B.B2? 

B. BYTES? 

B.NE.O? 

BO? 

B2-0? 

»2? 

B3-0? 

D31? 

B3? 

BATA.TYPE? 

HBL? 



'Macro definition 



i Branch enable macros' 
■ BEN/INTERRUPT ' » f J3/3 ' 



■BEN/ACCEL' 

•BEN/ACCEL' 

•BEN/TB.TEST" 

•BEN/ALU' 

•BEN/ALUl-0' 

•BEN/ALU' 

•BEN/DECIMAL' 

■BEN/C31" 
•BEN/PSL.MODE' 

•BEN/MUL' 
•BEN/D. BYTES' 
■BEN/D. BYTES' 
■ BEN/D. BYTES' 
•BEN/D. BYTES' 
•BEN/SIGNS' 
•BEN/D3-0' 
'BEN/D3-0' 
'BEN/D3-0' 
•BEN/D3-0' 
'BEN/SIGNS' 
'BEN/D3-0' 
•BEN/DATA. TYPE' 
'BEN/DATA. TYPE' 



>fJ3/3' 

irJS/t?' 
t,JA/07' 



»fJ2/2' 
»»J5/1B' 



»f J4/0E' 
»fJ4/0D' 
ifJA/OB' 

>>J3/S' fPREFERED FORM 

»»J4/0E' 

»fJ4/08' 

».J4/0B' 

»»J3/6' 
J.J4/07' 



EALU.N? 
EALU.Z? 
KALU? 
END. DPI? 

|-PD? 

IB. TEST? 

INT? 

INTERRUPT. REQ? 

IR0.C31? 

IRO? 

IRl? 

IR2-1? 



•BEN/EALU' 
'BEN/EALU' 
'BEN/EALU' 
'BEN/END. DPI' 

'BEN/LAST.REF' 

•BEN/IB. TEST' 

'BEN/INTERRUPT' 

'BEN/INTERRUPT' 

' BEN/ ALU • 

'BEN/ ALU' 

'BEN/IR2-1' 

•BEN/IR2-1' 



»fJ4/07' 
».J4/0B' 



>»J4/07' 



»rJ3/S' 



»f J4/0D' 
> f J3/6 ' 



LAST.REF? 

MODE.LSS.ASTLVL? 
MUL? 

NEST. ERR? 

PC. MODES? 
f'SL.C? 
PSL.CC? 
PSL . MODE? 
PSL.N? 
f'SL.W? 
PSL.ZT 
PTE. VALID? 

031? 
QUAD? 



'BEN/LAST.REF' 

'BEN/REI' 
'BEN/MUL* 

'BEN/LAST.REF' 

'BEN/PC. MODES' 

'BEN/PSL.CC 

'BEN/PSL.CC 

'BEN/PSL.MODE' 

'BEN/PSL.CC 

'BEN/PSL.CC 

'BEN/PSL.CC 

■BEN/TB.TEST' 

■BEN/SIONS* 
'BEN/DAT A. TYPE' 



> t J3/3 ' 

».J4/0B" 

>»J4/0E' 



>»J4/7' 
»fJ4/0D' 
»fJ4/0B' 
JfJS/OF' 

>fJ3/3' 
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RL06. EMPTY? 
ROR? 

SC.GT.O? 
SiC.NE.O? 

i-icr 

SIGNS? 

CiRC . PC? 

(38? 

!iiTATE<7>7 

STATEO? 

SiTATEl-O? 

iiiTATEl? 

BTATEa? 

!:;tate3-o? 

i3TATE3? 
STATE4? 
STATES? 
STATE 6? 
STATE7-47 

TB.TEST? 

VA31~30? 
WA31? 

Z? 
ZONED? 

.BIN 



•BEN/ALUl-0" 
■BEN/ROR" 

"BEN/SC 

•BEN/MUL" 

•BEN/SC 

•BEN/SIGNS" 

•BEN/SRC. PC" 

"BEN/EALU" 

"STATE7-4?" 

•BEN/STATE3-0" 

■BEN/STATE3-0" 

•BEN/STATE3-0" 

"BEN/STATE3-0" 

•BEN/ST ATE3-0" 

•BEN/STATE3-0' 

"BEN/8TATE7-4" 

"BEN/STATE7-4" 

"BEN/STATE7-4" 

• BEN/ST ATE7-4' 

"BEN/TB.TEST" 

•BEN/PSL.MODE" 
■BEN/PSL.MODE" 

•BEN/Z" 
•BEN/DECIMAL" 



>»J4/7" 



J»J3/3" 



PCOMP MODE» BEN ON SRC R " PC 
>fJ4/0E" 

J.J4/0E" 
S>J4/0C' 
> jJ4/0Ii' 
».J4/0B" 

f »J4/07' 



J»J5/07" 
JrJS/OF" 



»rJ2/l" 
>MAKE LISTING ROOM FOR BINARY FROM HERE ON 
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This appendix contains a sample VAX 11/780 microprogram, which performs 
an unsigned binary search on a vector of longwords in main memory. The 
parameters of the routine, the value to be searched for and the 
beginning and end of the vector, are passed in registers. 

A command file that assembles, loads, and executes this sample 
microprogram is provided in the VAX 11/780 WCS kit. To invoke this 
file in the VMS environment, type: 

@ [SYSEXE] WCSTOLTST 

This command file assembles the input listing (Section B.l) and 
produces the listing file (Section B.2) and the object file (Section 
B.3) which are written to [VAXWCSTOL] SAMPLE. MCR and 
[VAXWCSTOL] SAMPLE. ULD. It then loads the object file into the extended 
WCS and runs the test program BSTEST (Appendix D) . BSTEST executes an 
XFC instruction, which causes the sample microprogram loaded in the WCS 
to be executed. If the microprogram executes properly, BSTEST prints 
the following message on the terminal: 

"Successful Test Completion" 
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B.l THE INPUT FILE (.MIC) 



•TOC 'Binaru search routine" 

.REGION /ICOOrlFFF JUser KC9 «caee. 

.BOU^fDS/BSERCH:lCO0rlFFF »This defines the report boundries 

ttoT the U-code nicroword sumnaru paae 
93nd niMes the report boundaru BSERCH. 

Siinple microcode to perform an unsiidned binaru search through 
a vector of alisined londwords in main memorut 

INPUTS 

RO - Search comparand. Routine succeeds bu finding s 

memoru cell containinsl same data as RO. 
Rl - Lower address bound. Aliened lonaword address of 

lowest address of vector to be searched. 
R2 - Upper address bound. Alldned lonsiword address of 
hiahest address of vector to be searched. 
It is implied that Rl Issu R2r and that the menoru between the 
addresses in Rl and R2 contains a sorted vector? in ascendina 
unsianed order. 

Outputs if search finds a match. 
CC<Z> - Clear 
RO - Search comparand. 

Rl - Hatch address. Address of lonilword containina same data as RO. 
R3 - Used bu search for temporaru address values. 

Outputs if search does not find a match. 
CC<Z> - Set 

RO - Search comparand. 

Rl - Used bu search for temporary address values. 
Rl> - Used bu search for tenporaru address values. 
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srch: > ( 

Q_RCR23f »QET upper BOUND ADDR TO CI 

STATE_KCZER03 > INITIALIZE STATE REGISTER 

t f 

D_RCR03 JGET COHPARAND TO HOLD IN RC 

J ( 

ALU_Dj JPREPARE to write comparand to RC 

LAB_R1.«RCCT13_ALU JURITE COMPARANDf GET LOWER BOUND 

SRCH .11 » » 

Q_(LA+Q).R1GHTf f COMPUTE MIDPOINT ADDRESS 

INTRPT, STROBE F JTEST FOR INTERRUPT REQUESTS 

STATEO? >IS IT TIME TO STOP? 



SRCH. 2: 



) 

a-Q.ANDN0T.KC.33> 
k'A-ALUr 
LC-RCCTlDr 
INT?fJ/8RCH.3 



-»STATEO=0. KEEP LOOKING FOR MATCH. 
>FORCE LONGWORD ALIGNMENT 
fGET READY TO READY MIDPOINT OF VECTOR 
JLATCH COMPARAND INTO LC 
>IS THERE AN INTERRUPT REQUEST? 



} 1 

ALU-KCZER03F 
CCK/NZ_ALU , WC_0 f LONG r 
CLR.IB.0PCfPC_PC+1f 
J/IRD 



-JSTATEO-1. SEARCH FAILED. 



NO MATCH. 



JRETURN Z=l TO FLAG FAILURE. 
MOVE ON TO THE NEXT INSTRUCTION 
f 



olio 
SRCH. 3: 



>110 

DCL0NG3-CACHEF 
ALU-RCR23.X0R.Qf 
CLK.UBCCf J/SRCH.4 



-»N0 INTERRUPT REQUESTS 
f READY MIDPOINT ENTRY OF VECTOR 
^COMPARE MIDPOINT EQL UPPER BOUND 



iiii 

J/INT.B 



-J INTERRUPT REQUEST IS UP 
JTAKE IT. RESUME FROM REG'S AS IS. 
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! UE HAVE ALSO SET THE MICROBRACH Z BIT ACCORniNG TO A COMPARE OF 
t THE MEMORY ADDRESS WITH THE CURRENT UPPER BOUND. IF THEY ARE 
i EQUAL. THIS IS THE LAST POSSIBLE COMPARISON. A MATCH FAILURE 
t HERE IMPLIES THAT THERE IS NO MATCH TO BE FOUND. 



!iiRCH.4! 



ALU_D-LCf 

LONGrCLK.UBCCr 

LA_RACR1]> 

Z"? 



» COMPARE MEMORY TO COMPARAND 

S RECORD COMPARE RESULT 

JLATCH LOWER BOUND INTO LA (LB HAS ??? 

SIS MIDPOINT EQL UPPER BOUND? 



.=0 



JO 

ALU?.J/SRCH.5 



-fALU Z-0. NOT END OF SEARCH 
STEST RESULT OF COMPARE 



it 

STATE-KC.IJ. 
ALU? 



-;alu z=i. end of search 
j set stateo to mark end of search, 
j check for last chance match 



-'1010 

SRCH.S: JIOIO 

»_0+KC.43. 
RCR13_ALU» 
J/SRCH.6 



-(ALU Z-Of C=l. ftO GTRU MEM 
SLOWER LIMIT MUST BE GREATER THAN THIS 
SREMEMBER IN Rl. 



JlOll 

Q.Q-KC.Alf 
RI:R23_ALU. 
J/SRCH.l 



SALU Z«0. C=0. RO LSSU MEM 
SUPPER LIMIT MUST BE LESS THAN THIS 
SREMEMBER IN R2 
SCO TRY AGAIN 



=1111 , Sllll 

RCRl]-a> 

CCK/NZ_ALU.VC_O.L0NGf 
CLR.IB.OPCrPC_PC+l. 
J/IRD 



-SALU Z»l. C»«l. RO EOL MEM 
S FOUND IT! 

SSET Z=0 TO IN13ICATE MATCH 
SGO TO NEXT INSTRUCTION 



SRCH ,6: i- 



0_(Q+LB). RIGHT. 
INTRPT. STROBE. 
STATEO?. J/SRCH. 2 



SCOMPUTE NEW MIDPOINT, LOOP 

f 

S CHECK FOR END.. LOOP 



5 DEFINE LABLES TO INTERFACE WITH PCS 
(>0i42S IRDt 

04F8} int.b: 
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B.2 THE LISTING FILE (.MCR) 





NEMSAM.MCR 






2 


Machine 


definition 




56 


Machine 


definition 




97 


Machine 


definition 




150 


Machine 


definition 




205 


Machine 


definition 




255 


Machine 


definition 




330 


Machine 


definition 




405 


Machine 


definition 




452 


Machine 


definition 




4B7 


Machine 


definition 




529 


Machine 


definition 




568 


Machine 


definition 




617 


Machine 


definition 




624 


Macro definition 




1538 


Macro definition 




1634 


Macro definition 


y 


1729 


Binara search routine 



MICR02 tL.<02) 18-.JAN-B2 
Table of Contents 



16!15:06 



Control word chart 

ACF. ACMf A11S» ALUf AMX 

BENr BHX 

CCK» CID> DK» DT 

EALUf EBMXf FEK» FS. 1EK» IBC 

ID.ADtiRr J 

KMX 

MCT» MSC 

FCK» QKf RAMX» RBMX 

SCK» St3Ni. SHFr SI » EIMX 

SF'Oi. SPO.ACr BPO.ACN» SPO.ftCNll. SPO.R 

8P0 . R AB . SPO . RC » SUB r VAK 

Validitu checks 

Reaister transfer macros 

Non-transfer macros 

Branch enable macros 
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f NEUSAM.MCR MICR02 1L<02) 18-JAN-82 16!15J06 PsSe 

} WAXDEf.MIC 

51 .NOLIST JInhibit listing for VAXDEF.MIC 

J 1728 .LIST 
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NEUSAM.MCR- 
BSERCH.HIC 



MICR02 11.(02) 18-JAN-B2 
Binsru search routine 



l^nSEOA 



J 1729 




tl730 




(1731 




(1732 




J1733 




J 1734 




>1735 




J1736 




fl737 




fl738 




J 1739 




J1740 




»1741 




J 1742 




M743 




J 1744 




(1745 




S174A 




»1747 




fl748 




>1749 




J 1750 




J17S1 




J 1752 




J 1753 




>17S4 




U755 




>1756 




J1757 




fl758 




J 1759 




S1760 





.TOC "Binary search routine' 
.REGION /ICOOrlFFF 
.rjOllNDS/BSERCH!lC0Oi.lFFF 



F'aae 



fUser wcs space. 

J This defines the report houndries 
»for the U-code microword summarvj padi? 
fsnd names the report taoundaru BSERCH. 



Sample microcode to perform an unsianed hinara search through 
a vector of alianed londwords in main memora, 

INPUTS 

RO - Search comparand. Routine succeeds bw findina a 

memoru cell containina same data as RO. 
Rl - Lower address bound. Alianed lonauord address of 

lowest address of vector to be searched. 
R2 ~ Upper address bound. Alianed lonaword address of 
hiahest address of vector to be searched. 
It is implied that Rl Issu R2r and that the memor<^i between the 
addresses in Rl and R2 contains a sorted vector? in ascendina 
unsianed order. 

Outputs if search finds a match. 
CC<Z> - Clear 
RO ~ Search comparand. 

Rl - Hatch address. Address of lonaword containina same data 
R2 - Used ba search for tempo rara address values. 

Outputs if search does not find a match. 
CC<Z> - Set 

RO - Search comparand. 

Rl - Used ba search for temporaru addresis values. 
R2 - Used bu search for temporara address values. 



RC 



SAMPLE MICROPROGRAM FOR SYSTEM REVISION > 7 



Page B-8 



i NEUSAH.HCR 
; BSERCH.HIC 



HICR02 1L(02) 18-JAH-B2 
Bin3ru search routine 



Paae 



U 1C04. OOOOf003C.19CO.FA10.1404r7C05 
U ICOSf 0800r003Cr0180>FAOO>0000>lC08 

U ICOBf O0O1.003Cr0180fFBO8f0OO0rlC09 
U 1C09, 0()SC>1714>01C0>F800p4000>1C00 

U ICOO, 0019.aE24.0DCO.F908f0200,lC06 

1.1 ICOli COiar003Brl980>F804>4050>OOA2 

1.) ICOAr 001CF0020.01BOr4210»0010,lC;OC 
1.) 1C07. 0000>003C>0180>F800>OOOOr04F8 



n7ii 

n762 
»17«3 
>i76A 
(1765 
n766 
»1767 
»17«8 
(1769 
(1770 
(1771 
(1772 
S1773 
S1774 
il775 
H776 
fl777 
fl778 
(1779 
»1780 
»1781 
il782 
n783 
)1784 
(1785 
»1786 
(1787 
(1788 
(1789 
(1790 
(1791 
(1792 
(1793 
(1794 
(1795 
91796 
(1797 
(1798 
(1799 



SRCHl t ( 

Q_RCR23» (GET UPPER BOUND ADDR TO Q 

STATE_KCZEROa (INITIALIZE STATE REGISTER 

J f 

B..RCRO] (GET COHPARANB TO HOLD IN RC 

) , 

ALU„B» (PREPARE TO WRITE COHPARAND TO RC 

LAB..R18RCCT13_ALU (WRITE COHPARANDi SET LOWER BOUND 

SRCH,li ( » 

0_(LA+D). RIGHT. (COMPUTE MIDPOINT ADDRESS 

INTRPT. STROBE. (TEST FOR INTERRUPT REQUESTS 

STATEO? (IS IT TIME TO STOP? 

"0 

SRCH.2! (0 (STATEO-0. KEEP LOOKING FOR MATCH. 

0_Q.ANDN0T.KC.3]. (FORCE LONGWORD ALIGNMENT 
I^A-ALU. (GET READY TO READY MIDPOINT OF VECTOR 

LC_RCCT1]. (LATCH COMPARAND INTO LC 

INTT.J/3RCH.3 (IS THERE AN INTERRUPT REQUEST? 

(1 (STATE0=1. SEARCH FAILED. NO MATCH. 

ALU-KCZERO]. ( 

CCK/NZ.ALU.yC-O.LONQ. (RETURN Z=l TO FLAG FAILURE. 
CLR.IB.0PC.PC_PC+1. (MOVE ON TO THE NEXT INSTRUCTION 
J/IRD ( 

= 110 

SRCH.3! (110 (NO INTERRUPT REQUESTS 

DCL0NG3_CACHE. (READY MIDPOINT ENTRY OF VECTOR 

ALU_RCR2].X0R.Q. (COMPARE MIDPOINT EQL UPPER BOUND 
CLK.UBCC.J/SRCH.4 ( 

(111 (INTERRUPT REQUEST IS UP 

J/INT.B (TAKE IT. RESUME FROM REG'S AS IS. 
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> NEUSAM.NCR 
t BSERCH.MIC 



MICROS 1L<02> 18-JAN-B2 
Blnarw search routine 



liS;iS;06 



Paae 



U ICOCr 001Jr0100r0180>F88e>0010rlC02 

M 1C02> 0000>lB3C>0180rF800rOOOOrlCOA 

U 1C03> 0000 > lB3CrOS80>F800>l 404 >7C0A 

U 1C0A> 0019r2014>llCO>FA88rOOOO>lCOD 

U ICOBf 0019. 2000. 11C0»FA90.0000>1C09 

M ICOF. C001.203C.0180.FA8C. 4050.0062 

1.1 icon. 0041). 3714. 01CO.F800. 4000. ICOO 



11800 
»1801 
»1802 
11803 
>1804 
n805 
>1806 

nso? 

11808 
»1809 
il810 
«1B11 
»1812 
$1813 
>1814 

nsis 

>1816 
(1817 
11818 
$1819 
$1820 
)1821 
»1822 
»ie23 
$1824 
>182S 
>1826 
(1827 
11828 
$1829 
$1830 
$1831 
$1832 
$1833 
$1834 
$1835 
$1836 
$1837 
$1838 
$1839 
$1840 
$1841 
$1842 



i UE HAVE ALSO SET THE MICROBRACH Z BIT ACCORDING TO A COMPARE OF 

t THE MEMORY ADDRESS WITH THE CURRENT UPPER BOUND. IF THEY ARE 

$ EQUAL. THIS IS THE LAST POSSIBLE COMPARISON. A MATCH FAILURE 

$ HERE IMPLIES THAT THERE IS NO MATCH TO BE FOUND. 



SRCH.4! $ 

ALU_D-LC. 
LONO.CLK.UBCC. 
LA_RACR13. 
Z7 



-$ 

$ COMPARE MEMORY TO COMPARAND 
•RECORD COMPARE RESULT 
$ LATCH LOWER BOUND INTO LA (LB HAS 
$1S MIDPOINT EQL UPPER BOUND? 



"0 



= 1010 
SRCH.S 



)0 »ALU Z=0. NOT END OF SEARCH 

ALUT.J/SRCH.S $TEST RESULT OF COMPARE 

(I ,rtLU Z--1. END OF SEARCH 

STATE.KC.n. (SET STATEO TO MARK END OF SEARCH. 

ALU? $ CHECK FOR LAST CHANCE MATCH 

$1010 $ALU Z-~0. C==l. RO GTRU MEM 

CI_a+KC,4]. $LOWER LIMIT MUST BE GREATER THAN 

RCR1]_ALU. $REMEMBER IN Rl . 

J/SRCH.6 $ 



$1011 

Q_a-KC.43. 
RCR2]_ALU. 
J/SRCH.l 



— $ALU Z=0. C-0. RO LSSU MEM 

(UPPER LIMIT MUST BE LESS THAN THIS 
(REMEMBER IN R2 
(GO TRY AGAIN 



$1111 (ALU Z=l, C=l. RO EOL MEM 

RCRII.Q, $FOUND IT! 

CCK/NZ-ALU.VC..O.LONO> $SET Z=0 TO INDICATE MATCH 
CLR.IB.0PC.PC_PC+1. $00 TO NEXT INSTRUCTION 
J/IRD 



SRCH.At 



(-■ 

Q..(0'fLB). RIGHT. 
INTRPT. STROBE. 
STATEO?. J/SRCH. 2 



(COMPUTE NEW MIDPOINT. LOOP 
(CHECK FOR END. LOOP 



$ DEFINE LADLES TO INTERFACE WITH PCS 
0062 » IRD( 
04F8! int.b; 
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i NEUSAM.MCR MICR02 1L<02) 18-JAN-82 16:15S06 Pade 

i Cross Reference Listing - Field Names and Defined Values 

J 326 t 

INT.B 1799 1842 # 

IRC 1790 1833 1841 * 

SRCH 1762 • 

SRCH.l 1774 * 1827 

SRCH. 2 1780 t 1838 

SRCH. 3 1784 1793 * 

SRCH. 4 1796 1805 » 

SRCH. 5 1812 1819 * 

SRCH. 6 1822 1835 ♦ 
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NEIWSAM.MCR 



MICROS 1L(02) 18--JAN-B2 16:i5!(><6 

Cross Reference ListinS ~ Marro Names 



PiSivie 



A3 



AC, LOU? 

ACC.SYNC? 

ACCEL? 

ALIGNEll? 

ALU . N? 

ALUl-0? 

ALU? 

ALU...-1 

ALU...O(A> 

ALlJ.,0+ri 

ALU-O+DH 

ALU_0fKC:3 

ALU-O+KCl + l 

ALU„(>H.B+1 

ALU..O+LC 

ALU.OILCfl 

ALU..0mAI3KH 

ALU-0+0 

ALU_0+Q+1 

ALU..O-n 

ALU_0-1)-1 

ALU_0-Kt:3 

ALU.0-KX:3-.l 

ALU..O-LB 

ALU.,0-LC 

ALU_0-LC-1 

ALU-O-a 

ALU...0-Q-1 

ALU..OC:iD 

ALU-OriLC 

ALU..ri 

ALU..D(B) 

ALU...ti+KCJ 

ALU.D+KCH+J 

ALU..ri+KCD.RL0(3 

ALU...nH.B 

ALU_ri+LC 

ALU,..ri+LC + l 

ALU-ti+LC+PSL.C 

ALU..Ii(-Q 

ALU..n+0+l 

ALU_ri+Q+PSL.C 

ALU.D+RLOG 

ALU-.i:i-KC3 

ALU-.n-Kr3-l 

ALU..ri-LB 

ALI,)..D-LB.RLOG 

ALU...D-LC 

ALU-D-LC-l 

ALU_D-Q 

ALU_n-Q-l 

ALU-COXTCa 

ALU...ri.0XTC:i+Kl.3 

ALU. B.OXTC:)+LC 

ALU_D.0XTC3+a 



1636 

16:57 

163B 

16:59 

1610 

1641 

1642 

626 * 

627 

628 

629 

630 

631 

6:52 

633 

634 

6315 

636 

637 

638 

639 

640 

641 

642 

643 

644 

645 

646 

647 

640 

649 

650 

651 

652 

653 

654 

655 

6S6 

657 

658 

659 

660 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 



1812 



1816 



* 
t 
* 
* 
♦ 
* 
t 
* 
« 
« 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
# 

* 
« 
* 
# 
* 
* 

* 

* 
* 
t 
I 
* 
t 
* 
* 
« 
t 
* 
* 
* 
i 



1770 



1806 
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NEUSAM.MCR 



MICR02 1L(02) 18-JAN-82 16J15:06 
Cross Reference Lxstind - Macro Names 



Paae 



44 



ALU_D.OXTC3-KC3 


674 # 


ALU_ri.OXTC]-Q 


675 * 


ALU_D.OXTC].ANn.KC] 


676 t 


ALU.n . OXTn 3 . ANDNOT . KC 3 


677 • 


ALU-D.OXTCD.OR.Q 


678 * 


ALU-n.AND.KCJ 


679 * 


ALU.D. AND. MASK 


680 ♦ 


ALU_D. ANDNOT. KC3 


681 » 


ALU_D. ANDNOT. MASK 


682 * 


ALU.,D. ANDNOT. Q 


683 « 


ALU-D.OR.KC] 


684 * 


ALU.D. OR. LC 


685 « 


ALU.D. OR. 


686 t 


ALU_D.0R.RCC3 


687 ♦ 


ALU..D.ORNOT.MASK 


688 * 


ALU.D. SXTC] 


689 * 


ALU.D.SXTC3+Ki:3 


690 * 


ALU.D. SXTC3+0 


691 * 


ALU.D. SXTC3. AND. KTI 


693 * 


ALU.D . SXTC 3 . ANDNOT . K C 3 


692 * 


ALU.D.XOR.KL-3 


694 ♦ 


ALU.D. XOR.LC 


695 * 


ALU..D.XUR.Q 


696 * 


ALU.D.X0R.RC[:3 


697 * 


ALU.D.X0R.RC3 


698 * 


ALU_Dn3KC3 


699 # 


ALU_0i:3LB 


700 * 


ALU.DC3LC 


701 * 


ALU_DC3Q 


702 * 


ALU_KC3 


703 * 


ALU.LA 


704 * 


ALU_LA+KT3 


705 * 


ALU_LA+KC3+1 


706 * 


ALU_LA+KC3.RL0G 


707 * 


ALU_LA+LB 


708 # 


ALU..LA+LC 


709 t 


ALU.LA+LC+1 


710 # 


ALU_LA+LC+PSL.C 


711 • 


ALU_LA+Q 


712 * 


ALU_LA-D 


713 * 


ALU.LA-D-1 


714 t 


ALU_LA--Ki:3 


715 t 


ALU.LA-Ki:3-1 


716 * 


ALU_LA-KC3.RL0G 


717 * 


ALU_LA-LC 


718 # 


ALU_LA-Q 


719 * 


ALU.LA~Q~1 


720 * 


ALU_LA.AND.KC3 


721 • 


ALU_LA.AND.LC 


722 # 


ALU.LA. ANDNOT. KC 3 


723 * 


ALU.L A . ANDNOT . MASK 


724 t 


ALU-LA. OR. KC 3 


725 * 


ALU.LA. XOR.LC 


726 ♦ 


ALU..LAC3D 


727 » 


ALU_LAC3LB 


728 ♦ 



1787 
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i NEUSAM.MCR 


MICR02 


r 


Cross Re' 


(iH]-LfkC2Q 


729 # 


ALU.LB 


730 # 


ALU_LC 


731 * 


ALU_NOT.D 


732 # 


ALU_N0T.KC3 


733 ♦ 


ALU.N0T.RCC3 


734 * 


ALU-PACK. FP 


735 ♦ 


ALU_PC 


736 ♦ 


ALU.Q 


737 * 


ALU..C1(B) 


738 # 


ALU.C1+KC3 


739 ♦ 


ALU_Q+KC:+1 


740 * 


ALU-Q-fLB 


741 * 


ALU_a+LB+l 


742 * 


ALU..C1+LC 


743 # 


ALU_Q+LC+1 


744 * 


ALU-Q+LC+PSL.C 


745 ♦ 


ALU_Q+HASK 


74A * 


ALU_0-D 


747 » 


ALU_0-»-l 


748 * 


ALU_0-KC1 


749 * 


ALU_Q-LB 


750 # 


ALU_Q-LC 


751 « 


ALU_0~MASK-1 


752 * 


ALU-Q.OXTC] 


753 * 


ALU_Q.0XTt3+D 


754 * 


AL0_Q.0XTC3+D+1 


755 * 


ALU. Q.OXTCD+KCn 


756 # 


ALU_Q,0XTE3-D 


757 # 


ALU_Q.OXTC3-KC3 


758 ♦ 


ALU-Q . OXTC 3 . ANCNOT . KC 3 


759 » 


ALU_Q.0XTC3.0R.D 


761 • 


ALU„a.OXT[3.0R.KC3 


760 » 


ALU-Q. AND. D 


762 * 


ALU-Q. AND. KC 3 


763 # 


ALU-Q.ANDN0T.KC3 


764 • 


ALU-Q. ANDNOT.HASK 


76S » 


ALU-Q.ANDNOT.RC] 


766 # 


ALU-Q. OR. KC3 


767 # 


ALU-Q. OR. LC 


768 t 


ALU-Q.nRN0T.KC3 


769 * 


ALU-0.SXTC3 


770 • 


ALU-O.SXTC3+KC3 


771 # 


ALU_Q,SXTC3+LB 


772 * 


ALU_Q.8XTC3+LB+1 


773 t 


ALU-Q. SXTt3+PC 


774 * 


ALU-Q. SXTC3.ANDNOT.KC3 


775 * 


ALU-Q. XOR.O 


776 * 


ALU-Q.X0R.KC3 


777 ♦ 


ALU-Q. XOR.LC 


778 * 


ALU_Q.X0R.RCC3 


779 ♦ 


ALU-0C3n 


780 * 


ALU_R<DST> 


781 # 


ALU-R ( SC ) . ANDNOT . KC 3 


782 ♦ 


ALU-R(SP1>+KC3.RL00 


783 » 



1L<02> 18-JAN-82 16J15:06 

ference LlstinsJ - Macro Names 



Pisa (3 



45 
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NEUSAM.MCR 



ALU_RC<SC> 

ALU. RCC3 

rtLO-RLOe 

ALU-RC3 

ALU_RC3-K[3 

AUJ..Ri:].AND.KC] 

ALU. RC3.AND.LC 

ALU_RCJ.ANtiN0T.KC3 

ALU_RC .1 . ANDNOT . MASK 

ALU_RC3.0R.KCI 

ALU_RC3.ORNOT.KC3 

ALU_RC3.XOR.KC3 

ALU_RC3.XOR.O 

B.FORK 

BCnSGN? 

BYTE 

C.FORK 

C31? 

CACHE. INVALIDATE 

CACHE.P_IiC3 

CACHEC3_D 

CACHE.IKOUAD) 

CACHE_D.INST.BEP 

CACHE_riC3 

CACHE..nC 3 . LK 

CACHE-nC3.N0CHK 

CALL 

CALL C 3 

CHK.FLT.ORR 

CHK.ODD.ADDR 

CLK.UBCC 

CLR.FPD 

CLR.IEJ.COND 

CLR.IB.OPC 

CLR.IB.SPEC 

CLR.IBO-1 

CLR.IBO-3 

CLR.1B2-3 

CLR.IB2-5 

CLR. NEST. ERR 

CLR.BtiXSS 

CONSOLE. MODE? 

I.UQ..D+Q 

I.URCC3..PC 

n(VA..ALU 

»*VA_D+LC 

»XVA..D+0 

i:i«VA„D-KC3 

IUVA..LA 

Ii»yA..LB 

DJVA..Q 

MiVA..Q+LB.PC; 

D(l)? 

I). BO? 

IJ.Bl? 



MICR02 1L(02) 18-JAN-82 16:i5!06 
Cross Reference Llstina - Macro Names 

784 t 

785 t 

786 » 

787 t 

788 * 

789 * 

790 # 

791 • 

792 ♦ 

793 ♦ 

794 # 

795 * 

796 * 1795 

1540 * 
1644 t 

1541 t 

1543 * 
1646 * 

1544 • 

798 # 

799 # 

800 * 

801 * 

802 * 

803 * 

804 t 

1545 ♦ 

1546 * 

1547 # 

1548 « 

1549 t 1796 1307 

1551 f 

1552 ♦ 

1553 * 1789 1832 

1554 t 

1555 * 

1556 • 

1557 * 

1558 « 

1559 * 

1560 * 
1647 ♦ 

806 • 

807 t 

808 t 

809 t 

810 * 

811 t 

812 * 

813 t 

814 * 

815 * 

1649 t 

1650 t 

1651 t 



Paae 



46 
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i NEUSAM.MCR 



M,tCR02 1L(02) 18-JAN-82 16:iS:06 
Cross Reference Listina - Macro Names 



f-'aae 



47 



i:i.D2? 

i:i. BYTES? 

B.NE.O? 

DOT 

1)2-0? 

»2? 

1)3-0? 

1)31? 

1)3? 

DATA. TYPE? 

DBL7 

nC3_CACHE 

I)C:i_CACHE.IBCHK 

DCS-CACHE.LK 

DC3_CACHE.NDCHK 

DC3_CACHE.P 

DC] -CACHE. UCHK 

D„0 

D..0+KC3 + 1 

D-O+LC+l 

D-O-D 

D-O-KC] 

D.O-Q 

D..O-a-l 

D_ACCEl.SSYNC 

D_ALU 

»..ALU(FRAC> 

D-ALU.LEFT 

I).,ALU.LEFT2 

»-.ALU,LEFT3 

D_ALU, RIGHT 

D..ALU.RIBHT2 

D_B1.ANK 

I)_CACHE.INST.DEP 

D_CACHE.LKC3 

D-CACHE.WCHKC3 

D_CACHEC3 

D-.rKFRAC) 

D„D+Kn3 

run+KCJ+i 

D_CHLB 

D_D+LC 

D_D+LC+PSL.C 

n_D+Q 

I)-D+Q+l 

»_ri-LC 

D_D-Q 

D-D-a-i 

D_D.0XTC3 

D_D.OXT[:3+KC3 

D_D.0XTC3+Q 

D_D.0XTC3+0+l 

D_D . OXTC 3 . ANDNOT . KC 3 

D_D.OXTC3.0R.Q 



1652 

16S3 

1654 

1635 

1656 

1657 

1658 

1659 

1660 

1661 

1662 

817 

818 

819 

820 

821 

822 

824 

825 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

847 

848 

849 

850 

851 

852 

853 

854 

855 

856 

857 

858 

859 

860 

861 



1794 
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i NEUSAH.MCR 



U-D.OXTCl.XOR.Q 

M_D.OXTC3.XOR,RCC3 

0_D.AND.KC] 

»_D.AND,KC3.LEFT2 

I.1_D. AND. KCa. RIGHT 

n_D,ANn.LC 

D-D. AND. MASK 

D-D. AND. » 

D-D.AND.RCCJ 

D-D.ANDNOT.KC] 

B_D.ANDNOT,LC 

D-D.ANDNOT.PSUZ 

D_D.ANDN0T.O 

D-D.ANDN0T.RCC3 

D-D.LEFT 

«_D.LEFT2 

D-D. OR. ASCI I 

M-D.OR.KC] 

D-D.OR.PSUC 

D-D.OR.PSUV 

D-D. OK. Q 

D_D.0R.RCC3 

»_D.DR.RC3 

»_D.ORNOT.MASK 

D-D. RIGHT 

»_D.RIGHT(B> 

D-D.RI0HT2 

D-D.SUAP 

n-D.SXTC3 

D-D. SXTC3. RIGHT 

n_D.X0R.KC3 

D-D.XOR.LC 

n_D.XOR.Q 

D-DAL.NORM 

IJP-DAL . SC 

D-DC3KC3 

D-DC3HASK 

»-Dt 30 

D-INT.SUM 

n_KC3 

D_KC3.RIGHT 

I)_KC3.RIGHT2 

D_L.rt 

I)_LA(FRAC> 

»_LA+D+PSL.C 

D-Lfl-D 

n_LA-KC3 

D_Lfl.AND.KC3 

D_LA. RIGHT 

11_LB 

U_LB.PC 

U_LC 

n_LC(FRAC) 

I.I_NOT . D 

D_N0T.KC3 



MICR02 1L(02) 18-JAN-82 1«:1S:0« 
Cross Reference Listinsi - Macro Names 



Paae 



48 



8<62 




863 




BAA 




865 




866 




867 




868 




869 




870 




871 




872 




873 




874 




875 




876 




877 




878 




87V 




880 




881 




882 




883 




884 




885 




886 




887 




888 




889 




890 




891 




892 




893 




894 




895 




896 




897 




898 




899 




900 




901 




902 




903 




904 




905 




906 




907 




908 




909 




910 




911 




912 




913 




914 




915 




916 
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( NEUSAH.HCR 

; 

D.NOT.MASK 

D_NOT.O 

r)_N0T.RC3 

»..PACK,FP 

ri-PACK.FP.LEFT 

I.1_PC 

I.1_PC.LEFT 

I)_Q 

D_Q(FRAC) 

D_Q+D 

n.Q+KC3 

D-Q-tLB 

U-O+PC 

B_Q-D 

B..Q-D-1 

IX.0-KC3 

n_Q-KC3-l 

V-O-PCSV 

B-O.OXTC] 

I.1-Q.AND.KC3 

D-Q.AND.LC 

D-Q. AND. MASK 

»_0.ANIi.Rt;C3 

U-O.ANDNOT.D 

n_0.ANDN0T.KC3 

n-.O.AN»N0T.MASK 

n.O.ANDNOT.PSUC 

1.1.0. ANDNOT.PSUN 

B.O.ANDNOT.PSUZ 

»_a.LEFT 

n.O.OR.KC] 

»,.Q.OR.PSUC 

1.1..0,0R.RCC3 

n_Q.ORNOT.MASK 

n_Q. RIGHT 

n_0.RIGHT2 

D..Q.SXTC3 

n_Q.XOR.RCC 3 

n_oc3Ci 
n.QcaKC3 

n_0CDMASK 
n_R(PRN+l) 

n„R<sc) 
n_R<spi+i) 

»_RC<SC) 

n.Rccn 

D.RLOB 

n.RLOG. RIGHT 

»-RC3 

»_RC3(FRAC) 

D_RC3.ANB.KC3 

n_RC3.0R.KC3 

D-RC3.0RNOT.KC3 

E.FORK 

Ei'ALU.N? 



MICR02 1L(02) lB-JAN-82 16:i5!06 

Cross Rfsference Listinfl - Macro Names 



Past! 



49 



917 




918 




919 




920 




921 




922 




923 




924 




925 




926 




927 




928 




929 




930 




931 




932 




933 




934 




935 




936 




937 




938 




939 




940 




941 




942 




943 




944 




945 




946 




947 




948 




949 




950 




951 




952 




953 




954 




955 




956 




957 




958 




959 




960 




961 




962 




963 




964 




965 




966 




967 




968 




969 




1562 




1664 





1767 
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f NEUSAM.IiCR 



EALU.Z? 

EALIJ? 

KALU_D(EXP) 

EMM..FF. 

EALI.I...Kt;J 

kalu...rc.t(e:xp) 

t;ALII...SC 
EALU.SC+FE 

KAiu-sn+Kca 

EALU.Sr: FE 

[rAL.u..sc Kn 

EALII....BC . ANDNOT . Kn 

EALU_STATE 

END.nPl? 

EXCEPT , ACK 

FE»SC_KC1 

FE„0(A) 

r-E.,n(EXP) 

FE-EALU 

FE_Kr] 

FE-LACEXP) 

FE.,.NABS(SC-FE) 

FE..NABS(SC: -LA(EXP)) 

FE_Q<EXP> 

FE..RC3<EXP) 

FE..SC 

EE.,SC+1 

FE_GC>FE 

FE^SC+KCa 

FE..KC+LA<EXP> 

FE_SC-FE 

F-E_SC-KC3 

FE_SC-LA(EXP> 

FE.SC-SHF.VAL 

FE_SC,AMDNOT.FE 

FE_.SC.ANnNOT.Kr 3 

FE_SC.0R.KC3 

FE..SHF . VAL 

FE..STATE: 

FLUSH. IE 

FPD7 

CJ.FORK 

:tB.TEST? 

TD(SC)..ri 

:i:DC]„n 
:i:n..ri«NO.sYNc 

:(D_D.SYNC 

INHIBIT. IB 

INT? 

INTERRUPT. REO? 

INTRPT.ACK 

INTRPT. STROBE 

IR0.C31? 

IRO? 

IRl? 



MICROS 1L<02) 18-JAN-82 16:i5:06 

Cross Reference Listina ~ Macro NaiTies 

1665 * 
166iS t 

971 * 

972 » 

973 » 

974 t 

975 * 
9VA « 
977 i 
97G » 
979 # 
990 * 
9S1 t 
.1AA7 * 
1563 * 
983 ♦ 
904 ♦ 

985 # 

986 # 

987 * 

988 ♦ 

989 * 

990 * 

991 * 

992 * 

993 t 

994 • 

995 * 

996 * 

997 ♦ 

998 * 

999 * 

1000 * 

1001 * 

1002 # 

1003 * 

1004 * 

1005 # 

1006 * 
1565 » 
1669 * 
1567 * 

1671 » 

1008 * 

1009 # 

1010 * 

1011 ♦ 

1569 * 

1672 * 1784 

1673 ♦ 

1570 * 

1571 * 1776 1B37 

1674 # 

1675 * 

1676 # 



PiiiSe. 



50 
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MICROS 1L<02) 18-,.mN-B2 16:i5!0(f> 
Cross Reference ListinS ■■ Macro Namei5 



1R2-1? 


1677 




:i:Rn 


1572 




IRD.ll 


1573 




IRDO 


1574 




:tRDi 


1575 




KC3 


1013 




I..AB_R<riST) 


1015 




I..AE_R(PRN) 


101<6 




LAB_R(PRNH) 


1017 




LAB_R(SC) 


1018 




I..AB_R(SP1) 


lOlV 




LAB_R(SP1H> 


1020 




l.,.AB_R18RCi:a...O 


1021 




LAB. R1SRCC1..0H.C+1. 


1022 




LAB-RISRCCI-O n 


1023 




LAB_Rl«iRCr3..ALU 


1024 


* 1771 


LAB_R1 SRCC 3. ALU . RIDHT2 


1025 




LAB-Rl&RCi:3..ri+LC 


102A 




LAB_R1SRCC3-.D,0XTC.1+KC3 


1027 




LAB_R18RCC3..0-Kt3 


1028 




LAB-RC3 


1029 




LAST.REF? 


Xi>7<? 




LA_R<DST)8LB_R<SRC) 


1031 




LA_R<SP2>XLB_R<SP1) 


1032 




LA..RAC3 


1033 


* 1808 


LC,.RC(SC) 


1034 




LC..RC;[:3 


1035 


# 1783 


LC...RC[:38R1..(LA+LB).LEFT 


1036 




LC_RCC 3 SRI.. ( L A+LB+PSL .C ) . LEFT 


1037 




LC_RCi:3»Rl..<LA+LB.RLnO>.LEFT 


1038 




LC_RCC38R1_(LA-LB>.LEFT 


1039 




LC...RCr:38;Rl...(LA- LB.RLCIO.LEFT 


1040 




LC_.RCi:3SRl,.,ALU 


104 J 




LC...RCt:3XRl_D 


1042 




LC..RCi:38Rl..LA+Kt:3 


1043 




LC..RCi:38Rl-.LA-Kt:3 


1044 




LC_RCn3»Rl..LB 


1045 




LC..RCi:3iRl_0 


104<!1 




LOAD , ACC . CC; 


1577 




LOAB.IB 


1578 




LOAD. IB. 11 


1579 




LONG 


1580 


# 1788 


MEMORY. NOP 


1582 




MODE.LSS.ASTLVL? 


1681 




MUL.OXT 


1583 




MUL.IXT 


1584 




MUL? 


1682 




MULM.DONE 


1585 




MULP.DONE 


1586 




NJZ-ALU 


1048 




NSZ.-ALU.V&C_0 


1049 




NEST . ERR? 


1684 




N~AMX.Z..TST 


1050 




PCXMA-ALU 


1052 




PCXyA_D 


1053 





1807 



1831 
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MICR02 1L<02> 18-JAN-82 16J15J06 
Cross Reference Listing - Macro Names 



PsiSe 



F»C8VA_D+KC] 

F-CiVA,.Il-KC3 

PCJUA_D-PC 

H'CSVA.D.OXTCl 

PCSVA..Ii.OXTr.l+PC 

PCSVA_ti.SXTCJ+PC 

fCiVA-KC] 

PCXWA-PC 

PCSVA..0 

PCXVA..O+PC 

PC8VA_Cl-ri 

PC»VA._a~KC] 

PCJVA-Q.SXTC3+PC 

PCSVA_RCC3 

PCSVA.RCJ.ANIiNOT.KC] 

PC. MODES? 

PC_PC+1 

PC..PC+2 

PC-PC+4 

PC_PC+N 

pc.atpc 
pc_yA 

PC.VIBA 

POLY. DONE 

PSL.C? 

PSL.CC? 

PSL.MOM? 

PSL.N? 

PSL . W? 

P3L . Z? 

PSL<C>-AMXO 

F'TE.yAlID? 

0»VA..AI.U 

tnVA.D 

OiVA_DH..C 

CUVA-LA 

(:iSI^A-QK.B.PC 

031? 

0D-<C)+LB)D.RrGHT2 

«D-<a+LC>D.RIGHT2 

QD..<a-l..B)D.RIGHT2 

QD..(a-LC)D.RIGHT2 

(m..nD.RIGHT2 

OUAD? 

a.<LAI-0). RIGHT 

a..<tl+L.B). RIGHT 

(3-0 

0..0+L.C+1 

a„0+MASK+l 

H..O+PC.RLOG 

n.,o-D 

H.O-Ki:] 
H.-0-L,C 

<:j_o-« 
q-accelxsync 



1054 




1055 




105*5 




1057 




105S 




1059 




1060 




1061 




1062 




1063 




1064 




1065 




1066 




1067 




1068 




1686 




1070 


# 1789 


1071 




1072 




1073 




1074 




1075 




1076 




1588 




1687 




1688 




1689 




1690 




1691 




1692 




1077 




1693 




1079 




1080 




1081 




1082 




1083 




1695 




1085 




1086 




1087 




1088 




1089 




1696 




1091 


t 1775 


1092 


* 1836 


1093 




1094 




1095 




1096 




1097 




1098 




1099 




1100 




1101 





1832 
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Cross Reference LisiLinsI - Macro N«jmes 



f'issse 



Q..ALU 

a.-ALlXFRAC) 

Q_ ALU. LEFT 

(;i...ALU.LEFT2 

(:J..ALU.LEFT3 

Q..ALU. RIGHT 

«.,.AL0.RIGHT2 

0..D 

0..n<FRAC>(B) 

H..DiKC3 

n..mK\:iii 

Q..II+KL-3.LEFT 
H...ri-1-LC 
Q..n-KC.l 
Q.-n-LC 

a..D-t) 
Q.n.oxTca 

Q..J).OXTC.-]+Kri.LEFT 

a_I) . OXTC 3 . OR . PACK , FP 

Q_B.ANri.KT.1 

(:)...Ii.AND.Ki:3,RIGHT 

a..ri.ANri.KT3.RI6HT2 

H.D.ANn.RCCn 

(:J...n.ANIiNDT.RCCJ 

(:j..ii.left3 

a„I).0R.KT3 

(:j..d.or.rc[:.i 
a~ri, RIGHT 

0..n.RI6HT2 

a.D,SXTC3 

CUD.XOR.Q 

(:<_DEC.CON 

H-,IB.BDEST 

O- IB. DAT A 

Q. 1 11 (SO 

Q.-iric] 

H_KL"3 + 1 

H_KC.-].CTX 

O-KT:]. RIGHT 

H_KX.-J.RIGHT2 

Q_LA 

CJ.LA+KCa 

CJ.-LA+a 

H-LA-KC] 

H.LA.ANn.KCJ 

(:)..LA.ANriNOT.RCC.l 

CULB 

(:)„LC 

H..NOT.Q 

(:j..not.rci 

Q-PACK . FP 

a_pc 

O..H<FRAC) 
H-.0(FRAC)(B) 



1102 




1103 




1104 




1105 




1106 




1107 




1108 




1109 




1110 




1111 




1112 




1113 




Ul-l 




1115 




1116 




1117 




Ills 




1119 




1120 




1121 




1122 




1123 




1124 




1125 




1126 




1127 




1128 




1129 




1130 




1131 




1132 




1133 




1134 




1135 




1136 




1137 




1138 




1139 




1140 




1141 




1142 




1143 




1144 




1145 




1146 




1147 




1148 




1149 




1150 




1151 




1152 




1153 




1154 




11 55 




1156 
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HICR02 1L<02) 18-JAN-82 16:iS:06 
Cross Reference Lietinsi - Macro Names 



Paae 



Q-Q-fD 
O-O+KC] 
a-Q+KC341 
»_Q+LC 

n_o+pc 

a_Q-D 

n_Q-D-i 

n_Q-KC3 

a_n-Lc 

n_Q-LC-l 

n_0-MASK-l 

n_O.OXTC3-KC3 

a_Q.0XTC3.LEFT 

a.Q.0XTC3.0R.D 

a.a.ANi>.KC3 

U.Q. AND. KC3. RIGHT 

n-Q.AND.KC3.RI0HT2 

n-a.AND.RCC3 

(9-0. AND. RC 3 

n.Q.ANDNOT.D 

a.a.ANDN0T.KC3 

»..C).ANDN0T.RCC3 

(3_Q.LEFT 

R_Q.LEFT2 

Q_O.0R.KC3 

H.Q.ORNOT.HASK 

H-Q. RIGHT 

a_Q.RIGHT2 

«_0.SXTC3 

«_Q.X0R,KC3 

a_R(PRN>.ANDNOT.O 

(}_R(PRN41) 

n.RtPRN+D.AND.O 

U-R(SC> 

(:)_R(SRC!1).AND.KC3 

M..RC(SC> 

«_RCC3 

(URCC3(FRAC) 

n-RC3 

«_RC3(FRAC) 

U-RC3.AND.KC3 

n_R[3. AND. KC3. RIGHT 

n-RC3.ANDNOT.KC3 

(:<-RC3.0R.KC3 

0-SC 

n.SHF 

Fi<DST>-ALU 

f!<DST)_D 

R<DST)_D.SXTC3.RIGHT 

R(PRN>-0+D.RLOO 

R<PRN)_ALU 

R(PRN>_D 

R(PRN>-0'fKC3.RL06 

R(PRN>-D-KC3.RL06 



1157 




1158 


t 1820 


1159 




1160 




1161 




1162 




1163 




1164 


* 1825 


1165 




1166 




1167 




1168 




1169 




1170 




1171 




1172 




1174 




1173 




1176 




1175 




1177 




1178 


* 1781 


1179 




1180 




1181 




1182 




1183 




1184 




1185 




1186 




1187 




1188 




1189 




1190 




1191 




1192 




1193 




1194 




1195 




1196 


♦ 1763 


1197 




1198 




1199 




1200 




1201 




1202 




1203 




1205 




1206 




1207 




1209 




1210 




1211 




1212 




1213 
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MICR02 1L<02) 18-JAN-82 16J15J0A 
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F';s*Se 



R<PRN)_n.OR.Q 

R<PRN)„DC3Q 

H?<PRN)_KC:i 

R<PRN)_LA+Ki:3.RL0G 

R<PRN)..,.LA+Q 

R<PRN)...LA-KC].RLC)G 

R<PRN)_LA[;3MASK 

R<PRN)...LC 

r(prn)..pac;k.fp 

R(PRN)..a 

R(PRN)..a+Ki:3.RL0G 

R(PRN)_Q-Ki:3.RL0G 

R(PRNH)_Al,l.) 

R<PRNH)_D 

R<PRNH)_D.OR.a 

R(PRN+l)»Ki:i 

R(PRNH)_l.A 

R(PRN+t)..LC 

R(PRN+l>_a 

RCSO.ALU 

R(SC)..ri 

R<SC)..KC3 

R(SC),.LA 

R(SC)..LA+n 

R<SC)..LA-D 

R<SC)_LC 

R<i5C)...Q 

R(SP1)_ALU 

R(SPl>_ri 

R(SPl>..Ki:3 

R<SP1)„PACK.FP 

R(SP1)...Q 

R(SP1+1)_LC 

R(SP1 + 1)..Q 

R<SRC!1)..ALU 

R(SRC!l)_tl(B> 

R(SRC)„AL.ll 

R<SRC)_D 

R<SRC)..ri<B> 

R(SRC)_ri+KC3.Rl.0G 

R(SRC>_ri-KC3.RL0G 

R(SRC>_LC 

R(SRC)_a 

R6...D+KC3.RL0e 

R6_LA+RT3.RL0G 

RA„LA~KC.1.RL0G 

RC<SC>.,.0-LC 

RC(SC)_ALU 

RC< SO. .ALU. RIGHT 

RC<SC>..n 

RC(SC>..Q 

RC£:3XVA_D+Q 

RCC3..0 

Rcn:j-.o+Ki;3+i 

RCi:]_0+LC + l 



1214 




l.?15 




121A 




1217 




1218 




1219 




1220 




1221 




1222 




1223 




1224 




1225 




1226 




1227 




1228 




1229 




1230 




1231 




1232 




1234 




1235 




123<1'> 




1237 




1238 




1239 




1240 




1241 




1243 




1244 




1245 




1246 




1247 




1248 




1249 




1251 




1252 




1253 




1254 




1253 




1256 




1257 




1258 




1259 




1261 




1262 




1263 




1265 




1266 




1267 




1268 




1269 




1271 




1272 




1273 




1274 
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Psi^e 



RCC:i..O+MASK+l 

RCC.1...0+MASK + 1 .RIGHT2 

RCC3_0-ri 

RCt:]..ALU 

RCLJ_ALU.LEFT 

RCC3..Al.,U,LEFr2 

rci:d...ai..u.left3 

RCC.l. ALU. RIGHT 
RCi::) ...ALU.RIGHT2 
RCC.l,..n 
RCC3.. 11(B) 

Rcc]_n+Kri 

RCC3...n-KX3 

Rcr:„ri.oxTLi 

FJCC]...Ii,AND.hC3 

RCCl.ri.ANIi.MASK 

RCC:]..ri.ANliNOT.Q 

RCC,]„ti.CTX 

RC[:]..ti.LEFT 

RCC:]_D.LFFT3 

RCi:],..,D,0R.Kt:3 

RCCD-.n.OR.Q 

RCC3..£i.ORNOT.KC3 

RCC:]...Ei.SXTC.1 

R(:t.l_KC3 

RCC1..KC.1 + 1 

RCCJ..KCJ.LEFT2 

rci::j_kc:j. LEFTS 

RCC:].,.KC3.RIGHT2 

RCC3_LA 

RCC1..LA+LE.CTX 

RCC3_LA-KC:] 

RCC]..LA.ANti.KC3 

RCC3-LA.CTX 

RCCJ....LB 

RCC:]..LEc,LEFT 

RCCT.LC 

RCC3..N0T.a 

Ri:C3_PACK.FP 

RCCl.PC 

RCC3„a 

RCC3.-«+.t 

RCC3..Q+KC1 

RCi:3„0+LC 

RCC3..Q+PC; 

RCCJ.-O+PC + l 

RCLM-O-KCa 

RCC1_Q-Ln 

RCC:-.Q-MASK-1 

RCCD.Q.0XTC.1 

RCC^-O.ANn.KC:] 

RCCJ-Q.ANriNDT.KC] 

RCC 3-0. LEFT 

RC;f:3..C).LEFT3 

RCC3..0.R1GHT 



1275 




1276 




1277 




127a 




1279 




1280 




1281 




1282 




1283 




1284 




1285 




1286 




1287 




1288 




1289 




1290 




1291 




1292 




1293 




1294 




1295 




1296 




1297 




1298 




1299 




1300 




1301 




1302 




1303 




1304 




1305 




1306 




1307 




1308 




1309 




1310 




1311 




1312 




1313 




1314 




1315 




1316 




1317 




1318 




1319 




1320 




1321 




1322 




1323 




1324 




1325 




1326 




1327 




1328 




1329 
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N£USAM.MCR 



Cross Reference LlatinS - Matiro Names 



Pade 



RCC3_a.RIGHTl' 

F!CC3_a.SXTC3 

RCC^-RLOG. RIGHT 

RETURNO 

RETURN 1 

RETURNIO 

RETURNIOO 

RETURNIOC 

RETURNIOE 

RE TURN 12 

RETURNIB 

FJETURNIF 

RErURN2 

RETURN20 

RETURN24 

RETURN3 

RETURN4 

RETURN40 

RETURN60 

RETURN61 

RETURNS 

RETURN9 

RETURNF 

RETURNED 

RLOG. EMPTY? 

ROR? 

RC3SVA_LA+KC:] 

RC3»UA..LA-Kf3 

RC]«VA„L.A-KC1.RL0G 

RC:iXVA..,Q-KC3 

RC2.0 

RC.1_0+LB+1 

RC3..0-1 

RC3_0-D 

RC3-.0-KC3 

RC3_0--LB 

RC3..0-Q 

RC1..ALU 

RC.1_ALU.LEFT 

RCJ_ALU.L.EFT3 

RC3..ALU. RIGHT 

RL'.]_AL.U.RIGHT2 

RC3_t( 

RC3_ri+KC3 

RC3_D+Q 

RC3_D+Q+1 

RC3..D~Kt3 

RC3_D-LC-1 

RC3_D-a 

RE3_D.ANti,KC3 

RC3_D.0R.LC 

RC3-D.0R.PACK.FP 

R13„D.0R.Q 

RC3_KC3 

RC3_LA 



1330 
1331 
1332 
1590 
1S91 
1592 
1593 
1594 
1595 
1596 
1597 
139B 
1599 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1698 
1699 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
135S 
1356 
1357 
1358 
1359 
1360 
1361 
1362 



t 

* 
* 
t 
* 
t 
t 
* 
t 
* 

t 

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
t 

* 

4 

« 

t 

* 

« 

* 

♦ 1821 

t 

« 

« 

* 

* 

* 

* 

* 

* 

* 
* 
* 
* 
« 
* 



1826 
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i NEUSAH.HCR 



MICR02 1L(02) 18-JAN-82 16:15:06 
Cross Reference Listina - Macro Names 



F'aae 



RC]_LA+n 


1363 * 


RC]_L.A+D + 1 


1361 * 


RC3-LA+Kt:3 


1365 * 


RCJ-LA+KCa+l 


1366 « 


RCI-LA+KCa.RLOG 


1367 * 


RC:i-L.A+LC 


1368 « 


RCJ.LA+MASK+l 


1369 » 


RC3_LA+0 


1370 * 


RC3_LA-D 


1371 * 


RC3_L.A-KC3 


1372 » 


RC3-LA-KC3.RLOG 


1373 * 


R[]_LA-MASK-1 


1374 # 


RCl .LA~0 


1375 ♦ 


RC:i-L.A.ANri.KC3 


1376 # 


RCJ..LA.OR.ri 


1377 * 


RC3..LA.0RN0T.MASK 


1378 ♦ 


Rt:].-LB 


1379 * 


rc:j..lc 


1380 * 


RC3.,LC. RIGHT 


1381 * 


RC3.-N0T.0 


1382 # 


RC1_N0T.D 


1383 * 


RCa.NOr.MASK 


1384 * 


RCI.NOT.a 


1385 * 


RC3...PACK.FP 


1386 * 


Rc:].-a 


1387 * 


RC]_tl+l 


1388 * 


RC3_tl+5 


1389 # 


RCJ..0+KC.1 


1390 * 


RCJ-Q+LB 


1391 # 


RC.l_a+L.C 


1392 # 


RCl-CI-ti 


1393 t 


Rci_o-n~i 


1394 * 


Rc:)..a-Ki;3 


1395 » 


RL]_a-Kr:.i.RLOG 


1396 * 


Rca-O-Lt; 


1397 # 


RCI.Q.AND.KCI 


1398 * 


Rt3-a.ANtiN0T.KC:i 


1399 ♦ 


RC]..O.OR.tl 


1400 * 


RC3_CI.0RN0T.KC.l 


1401 ♦ 


RC3„0. RIGHT. 1 


1402 * 


Rt:.l-,RL.OG.RIGHT.l 


1403 ♦ 


SCgSTATE._fiTATE--RC 1 ( ETXP > 


1405 * 


CiC.GT.O? 


1701 ♦ 


SC.NE.O? 


1702 * 


!liC? 


1703 # 


SCO (A) 


1406 ♦ 


BC_0-KC3 


1407 * 


SC...ALtl 


1408 * 


SC..AL.U<Ei.XF) 


1409 ♦ 


sc_ri 


1410 * 


SC...D(EXP) 


1411 * 


KC....D<EXP)(A) 


1412 * 


SC.rKEXPXB) 


1413 * 


SCD-KCI 


1414 * 


SCB.OXTII-KTJ 


1415 # 



1830 
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NEUSAH.MCR 



MICR02 1L<02) 18-JAN-82 16{15:06 

Cross Reference Listina ~ Macro Names 



F'aae 



SC_ri.0XTC3.X0R.KC] 

sc-B.ANn.Ki::! 

BC.D.OR.KCJ 

sc.n.sxTCJ 

SCEALU 

SC..FE 

iiiC-KCa 

SC_KC1.ALU 

BC.LA 

BC-.LA.AND.K[:i 

SC_LC<EXP) 

SC„NABS(SC~FE) 

SCPSLADnR 

SC-O 

iliC_U(EXP) 

SC_Q(EXP)<tl) 

i3C.Q+KC3 

BC..Q-KC3 

BC-Q.AND.KCa 

BC-Q.OR.KC] 

SC_Q.SXTC3 

SC_,RCC3 

sc_Rci::<EXP) 

SC..RC3 

BC..RC]<EXP) 

BC..RC3.AND.KC3 

BC_SC+1 

BC_SC+EXP(a)(A) 

BC..SC+FE 

SCSC+KCI 

BC_SC+SHF . yAL 

SC...SC-FE 

SCSC-KC.] 

SC..SC~SHF.VAL 

SC_SC.ANtiNOT.FE 

iliC-SC.ANDNOT.KC] 

BC.,SC.0R.KC3 

SC...SHF.VAL 

BC„STATE 

SC„STATE.ANDN0T.KC3 

BC..STATE.0R.KC3 

Bri..NOT . SD 

BU-SS 

BET, CC< BYTE) 

BET. CC;( INST) 

SET. C(:< LONG) 

SET.CC(ROR) 

BET. CC< WORD) 

SET. FPU 

SET. NEST. ERR 

BET.PSL.C(AMX) 

SET.V 

SIGNS? 

SPEC 

SPECG 



1416 




1417 




1418 




1419 




1420 




1421 




1422 




1423 




1424 




1425 




1426 




1427 




1428 




142V 




1430 




1431 




1432 




1433 




1434 




1435 




1436 




1437 




1438 




1439 




1440 




1441 




1442 




1443 




1444 




1445 




1446 




1447 




1448 




1449 




1450 




1451 




1452 




1453 




1454 




1455 




1456 




1457 




1458 




1612 




1613 




1614 




1615 




1616 




1617 




1618 




1619 




1620 




1704 




1621 




1622 
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NEWSAM.MCR 



MICR02 1L<02) 18-JAN-82 16!15J06 
Cross Reference ListlnsI - Macro Names 



Paae 



60 



SRC. PC? 


1705 




SS? 


1706 




!3S_0«SD..O 


1459 




!3S_ALU15 


1460 




!iiS_SII 


1461 




!3S_SS . XOR . ALU15XSIi„fll.U15 


1462 




START. IB 


1623 




STATE (7)? 


1707 




STATED? 


1708 


* 1777 


STATEl-0? 


1709 




STATEl? 


1710 




STATES? 


1711 




STATE3-0? 


1712 




STATE3? 


1713 




STATE4? 


1714 




STATES? 


1715 




BTATEA? 


1716 




STATE7-4? 


1717 




STATE_0(A) 


1463 




STATE- AMX. EXP 


1464 




STATE_D<EXP) 


1465 




STATE..FE 


1466 




STATE.FIRST 


1467 




STATE. INNEROBJ 


1468 




STATE-INNERSRC 


1469 




STATE_KC3 


1470 


* 1764 


STATE-OUTER 


1471 




STATE-PREIiEC 


1472 




STATE_Q<EXP) 


1473 




STATE..SC.UIA.KMX 


1474 




STATE. SKPLONG 


1475 




STATE-STATE+1 


1476 




STATE.STATE+FE 


1477 




STATE_STATE+KC3 


1478 




STATE..STATE-FE 


1479 




STATE-STATE -KC] 


1480 




STATE-STATE. AN. 5T00 


1482 




STATE-STATE. AN. 6T04 


1483 




STATE-STATE . AN . IlESTDBL 


1484 




STATE-STATE . AN . NOTPREDEC 


1485 




STATE-STATE. AN. PREDECZERO 


1486 




STATE-STATE . AN . SKPUONG 


1481 




STATE-STATE . ANDNOT . FE 


1487 




STATE-STATE . ANDNOT . h C 3 


1488 




STATE-STATE . ANDNOT . SHF . VAL 


1489 




STATE-STATE. OR. ADJINP 


1492 




STATE-STATE, OR. BEST 


1493 




STATE-STATE. OR. DESTDBL 


1494 




STATE-STATE. OR. FE 


1490 




STATE-STATE. OR. FILL, 


1495 




STATE-STATE. OR. FLOAT 


1496 




STATE-STATE. OR. KC] 


1491 




STATE-STATE . OR . MOVE 


1497 




STATE-STATE. OR. PATTl 


1498 




STATE-STATE . OR . PATT2 


1499 





1838 



1815 
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; NEUBAM.MCR 



MICROS 1L<02) 18-JAN-82 16515106 
Cross Reference LlstinS ~ Macro Names 



fase 



61 



STOP. IE 

iiiUAPD 

TB.TEST? 

TEi3T.TB.RCHK 

TEST . TB . UCHK 

TRAP.ACCC] 

VA31-30? 

yA3:I? 

VA_ALU 

VA_n 

VA..D+KC3 

UA_D+LC 

yA...D+Q 

VA-D.OXTCa+Q 

yA_D.ANDN0T.KC3 

VA...KC3 

UA..LA 

yA_LA+D 

yA_LA+KC3 

UA-LA+Ktl+l 

yA..LA+PC 

yA_LA+0 

VA_LA-D 

gA_LA-KC3 

VA_LA-KC3-1 

VA-LA-O 

VA_LA.AND.LC 

VA.LA.ANDNOT.KCI 

VA..LB+D.OXT 

UA.PC 

yA_a 

yA..,Q+D 

VA..Q+KC3 

yA_(}+LB 

UA„,Q+LB.PC 

VA^Q+LC 

VA..O+PC 

VA_a~KC] 

VA..Q-LB 

yA...Q.ANDN0T.KC3 

VA_RCL3 

yA_RC:3 

VA...VA+4 

UIORD 

WRITE. DEST 

WRITE.e.IiEST 

Z? 

ZONED? 



1624 






1500 






1719 






1626 






1627 






1628 






1721 






1722 






1502 




1782 


1H03 






1504 






1505 






1506 






1507 






1508 






1509 






1510 






1511 






1512 






1513 






1514 






1515 






1516 






1517 






1518 






1519 






1520 






1521 






1522 






1523 






1S24 






1525 






1526 






1527 






1528 






1529 






1530 






1531 






1532 






1533 






1534 






1535 






1536 






1630 






1631 






1632 






1724 




1B09 


1725 
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f NEUSAM.MCR MICR02 1L(02> 18-JAN-e2 16:i5;06, Pag -o 

' Cross Reference Listing - Expression Names 
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i NEUSAM.HCR 

5 




MICR02 
Location 


1L(02) 
/ Line 


18-JAN-82 16 
Number IndeK 


rLocstion 


0/8 


1/9 2/A 




3/B 


4/C 


5/n 


11 0000 - IBFF 
1.1 ICOO 
U 1C08 


Unused 
1784= 
1771 


1790= 1812= 
1777 1822= 




1816= 
1827= 


1764 
1809 


1767 
1838 



Pane 63 



6/E 7/F 



1796= 1799= 
1833= 
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; NEUSAM.HCR 



MICR02 1L<02) 18-JAN-82 16:15:06 
U-code Microword Summaru 



P3£le 



64 



VAXDEF 
BSERCH 



BSCRCH Words not 

ICOO-IFFF in bounds 



15 



Used 
Fiemsinin^ 



15 
1009 



Total microMords used in memoru U* 15 

Total microwords reinaininsl in memora U: 1009 

Highest address used in memora U; ICOF (hex) 
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> NEWSAM.MCR MICR02 1L<02) 18-JAN-82 16J15J0A Page 65 

r Error Summaru 

Pass 1 warnings: Pass 2 warninslst 

Pass 1 errorsl Pass 2 errors? 
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B.3 THE OBJECT FILE (.ULD) 



i RTOl. 
SRADIX lA 

[:iC.O'n.^0000003C;i9COFA1014047C05 
i:;iC051 = o800003C01SOFA0000001C09 
i::iC;08.1=0001003C0180FB0800001C09 

i::i(;oy:i-oosci7i4oicoF0004oooicoo 

l::lCOO:J^=00192l£2400f:OFV0802001C06 
i::iC01.1 = (;(>ltl003819tfOFS0440500062 
i:: ICO A.) --001C002001 00421 0001 OICOC 
i::iC07::i -000000 ■'[C0180F800000004F8 

i::icoc:3-ooiioioooiC)OFe880oioico2 

i::iC02]=OOOO.tB3C01BOF80000001COA 
i:.lC031^00001H3C058OF8O014047C0A 
CICOA .1=001 920141 ICOFrtSSOOOOlCOC 
llCOBl -001920001 1C;OFA9000001C09 
l.:i(;OF:i=::(;001203C0180FAnC40500062 
riC0Ii:i"O041i3714Olt;0F8O040001COO 

FiKLn ac;f=<7i;7o> 

CONTROL =3 
NOP-O 
SYNC'-l 
IRrtP-=2 
FiLl.ti ACM=<S7!55> 

i-'iLY,rioNe=6 

PWR.llF' = 

i-iELn Aris=<47;47> 

.tBA:=l 

FIFLB AL.U-<A9:6(5> 
i^=0F 
A+B==5 
A+E+l~4 
AFB+PSI...C~0B 
A+B.I!l.,OG-<r. 
A -B-'^O 
A-B-l=2 
-iB.RL. 0(3=1 
rtND==Ori 
fiNtiN0T=9 
IP=0E 

INSf.i:iEP==3 
NOrA=OA 

oF*:.-oc; 

CIRNaT-.= 7 
XOR-8 
FIELB AMX=<8i;80> 
LA=0 
RAMX=1 
'■iAMX.0XT=3 
RAMX,SXT»2 
'FIELB BEN^^=<76:72> 
ACCEl=6 
ALU^IB 
ALU1-0=.15 
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ti.E<YTE:£i=-18 

n;3-o---i9 

DrtTA.TYPE-8 

E:Nti.DPi=(;! 

IB. rt;:sT"OB 
inierrupt^oe: 

1R2.-1--9 
IRC. ROM- I 
I..A!!iT.REP = ll 
HIJL=-OC 
N()P==0 
Pt:.M0tiEG==9 

pf;t...cc;-=aA 
psi....MoriE"=ic; 

RE 1:^=0 A 
ROR-2 

SRC . PC= OA 

STATE:j-0'=a7 

Si TATE 7-- 4 -16 

TB. TEST- ID 

Z-l 
K I:EU> BMX='<84!£)2> 

KMX~-A 

l.Vs-3 

LC; = 4 

MAi3K=0 

PACKEri.FL==2 

PC=5 

l-'C.OR.I,,JE(=-.t 

RBMX==7 
F-JFLB (::CK=<22;20> 

C...AMXO==<!i 

1NST.DEP==7 

I..C)AD.UBC(:;-=1 

NOP=<> 

N/..,.Ai u.yc...o==s 

NZ..Al..l.),VC..Vt;=6 

N.,.AMX,Z.,.TST.yC,..VC==3 

R0R=4 

Ht" T . V==2 

fi:Ei..D r;iB-<45:42> 
ac;k--5 

(:0NT = 7 
N0P"1 

READ.kMX=OB 
PEAti.SC==V 
WRITE. KMX==OE 
WRITE.SC-Ori 
PIELD J(:iK--<Vi:88> 
ACCEL^OA 
BYTE. SWAP-OB 
CI...R==OE 

i)Ai.,..st;==oi:i 

)1AI,,.SV=-0E 
tiIW=4 

LEET=5 
LEFT2==1 
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NOP=0 

«=oc 

RIGHT=6 

R[GHT2=2 

SHF=e 

SHF.FL=9 
FIELO tlT=<79:7B.> 

BYTE =2 

IN!3T.DEP=3 

LONG=0 

W0R»=1 
FIELtl EALU=»<15!13> 

A=0 

A+1-6 

A+I('4 

A-B=5 

ANriN0T=2 

B--=3 

NAUS.A-B=7 

0R~1 
FIF.LD EBMX=<19;18> 

AMX.EXP='2 

FE=0 

i<MX = l 

SHF.VAL=3 
FIELD FEK=<24:24> 

LDAD=1 

NOP=0 
FIFLti FS=<'>2:42> 

cin=i 

MCT-0 
FIELD IBC=<95:92> 

BDEST~7 

CLR.O~OC 

t:LR.0-3=»0E 

CLR.0.1=^4 

CLR.t=OD 

C;LR.l-5.CtlND=--0F 

CLR.2.3=5 

FLUSH=2 

NOP=0 

3TART=»3 

STOP-1 
FIEI.Ii ID.AD»R=<63J58> 

ACC.0=14 

At;C.l-15 

ACC;.2 = 14 

ACC.CS=17 

rES=OC 

fLK.CS=OA 

C0MP=1C 

D.SV=2E 

DAY.T1ME"=1 

ESP=2V 

FAULT=1B 

FPDA"2ri 

IBriF~0 

INTERVAL'OB 

ISP=2C 

KSP=28 

MAINT=1D 

NXT,PER=9 

P0BR=24 
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t-oi.R=;jc 

F'lBFv'=25 
F'1LR-3D 
PARITY^IE 

SB I. ERR- 19 
SBR=>2A 

SIl..CI~18 

SI.R = :?E 

syK..i:n=3 

T0=30 

Ti-;3i 

T2""32 

t:v=;5;3 
r;vi ^'^a 

TV-.;37 

TV.-;J9 

rBERO-12 

TBERl-'ia 

TBUF--10 

TtME.AnnR^=lA 

■tXCS==A 

rxnB=/ 

UBREAK='21 

USF' = 2B 

IJSTACK==20 

Vt:CTOR~OD 

WCB.A10tiR=22 

WnS.riATA=--23 

F:tF:i..ri iEK=<3.t!30> 
EAt;K=:3 
];Af;K^=2 
t!;tR==i 

NOP - 
AIIDRESS J~<12:0> 
XflJ ,f>-=AfB 
I.Rri=62 
SRCH='1C04 
I3RCH.1-1C09 

sri::h.2=icoo 

i5RCH.3~lC06 
:>Rr:H.4~lC0C 

!5R(:h.5='1c;oa 
srch.a-icod 
field kmx~<63!58> 

.l-l 

.10=0.? 

.14-8 

.la-lF 

.1V=:2E 

.1A'=3V 

.1B=3B 

.IE- 14 
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.1F=23 

.1F00»24 

.2=2 

.20=113 

.24=3A 

.2B=0B 

.3=3 

.3030'=32 

.3F=15 

.3FF=.-20 

.4=-4 

.40=0C 

.4000»2C 

.50=0D 

.6-35 

. 60-=29 

.7=17 

.70=27 

. 7E =3E 

,7F=16 

.7FF0=0E 

.8=0 

.80=10 

.8000=11 

►88=31 

. 9=3A 

. ft =311 

.ft0=9 

.110=25 

.C=21 

.C0=34 

. ti~22 

. DFt;F=2B 

.E: 003=2)5 

.EF=OF 

.F = 1B 

.F0'=33 

.FF=12 

.FF00=13 

.FF'E0=28 

.FFEB=1A 

.FFF0=lB 

.FFFl=2Ii 

.FFF5=38 

.FFF6=37 

.FFF8=1C 

.FFF9=2F 

. FFFC=3C 

.FFFF=30 

3FM,C0N=5 
SP2.C0N=6 
ZERO=« 
FIELD HCT=<47:42> 
ALI..0U.IB.REAIi=3E 
EXTURITE.P=28 
INVALIIiATE=24 
L0CKREAD.P=3A 
LOCKREAB . V . NOCHK= 1 A 
LaCKREAD.V.UCMK=lC 
L0CKURITE.P=2E 
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LOCKWRITE . V . XCHK=»OE 

MEM,N0P-2 

READ. INT, SUM=:36 

REAII.P=32 

REAIi.y.lBCHK^li 

READ.V,NEUPC~18 

READ.'^.N0CHK = 12 

READ.V.RCHK-10 

Rl-;Ati,V.UCHK»14 

SJBl.HC)l..ri-20 

!;!B.l.H0l.,ti+UN.JAM-22 

tcst.rc;hk=o 

TE!3T.WC;HK=-4 
yAL.TDATE=:2A 

WRITE. P~2A 

UR:rrf;:,v.NOCHK=OA 

write. V.WCHK-OC 
FIELD MSC~<295 2i> 

chk.c;hm~j 

CHK.PLT.0PR~2 
CHK . (IDI) . ADIiR-;? 

i:i..R,Fpn-8 

CI,!V.NEST.ERR=0A 
INII.CM.AroR^'OF 
IRI.1-4 

l,OAD.ACC.CC=^A 
LC)Ari.STATE»5 
NOP-^1 

REAIP.FI;L0G~7 
RETRY.ND.TRAP^On 
RETRY , TRAP"OE 
iiECONn . REF«OC 
SET.FPtl=9 
SET. NEST. ERR-OB 
FIELH PCK-<34!32> 

Nnp=o 

p;:mi~4 

PCi2=.5 

P(:.i4==6 
p(;+N-=7 
p(:;„.iBA==2 
p(:;...VA==i 

VA+4'^:3 
FIELD aK='<54J51> 

ACCEL~OB 

CI.R=-'OF 

tl=OC 

DEC . CON^'OA 

tD=OE 

LEFT^=S 

LEFT2=1 

NOP=0 

RIGHT=6 

R.f(:.HT2~2 

8HF=8 

!:iHF.FL=9 
FICLD RAMX=<77:77> 

D:=0 

FIELD RBMXi='<77:77> 
D==.1. 

FIELD SCK=--<23;23> 
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L0AD=1 

N0P=O 
FIELD SGN=<50:4a> 

Am.SUB-6 

CLR.S1)+SS=7 

L0AII.S£>=1 

NC)P=0 
.N0T.SD=3 

SD.KROM.SSM 

SS.FRaM.Sri-2 

SS,X0R.ALU=5 
FIELD SHF=<87}85> 

ALU~0 

ALU.rrr=3 

LFFT==1 
RICiHT='2 

r:i.ght2=4 

FlFLIi SI=<57;55> 
ASHL-=2 
ASHR=1 

niv-s 

MUL+=-6 

MUL-»7 

ZER0==3 
( lELD SMX=<17:i6> 

ALU--=2 

ALU.EXF'=3 

EALU^-0 

rF = l 
rjELCl SPCI~<41!35> 

LOAD.Lt;,SC--(?i 

NOF'=0 

URITH:,Rt;.SC=7 
FIELD E>P0.AC=<41t3S> 

LC)AD.LA-2 

LOAti.LAB-=l 

UIRITE.RAB = 3 
FIELD SPC) , ACN==<37 : 35> 

PRN-=3 

PRNIl=^'t 

F;PH-t=6 
SPl. .SP1~0 
!;iP2.!:iPl==2 
!;>P2.SP2 = 1 
F lELII SPO . ACNl l.-=<37 : 35> 
Il£)T.IiST-l 

riST.SRr;=^2 

SC==5 

SRC. OR. 1=^4 
SRC.SRC=0 
FIELD SF"0.R=<41J39> 
L0AD,LAB--'4 

LOAD. LABI ,URITE.RC;-6 
L0AD.LC=2 
LOAD . LC . WRI TE . RABl =7 

uritf:.rab=5 

WRITE. RC=^3 
FIELD SP0,RAB=<38{35> 
AP--=OC 
FP=OD 
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RO-O 

Rl = l 
R1S=0F 

R2=2 

VIA=A 

R5==5 

fi7=7 

FlEl.li SP0.RC=<38:35> 
LC.SV=8 
MBIT.VA-OF 
PC . SU='OC 
PTt:.MABK=OF 
prE,PA=.OB 
PTE.VA-OA 
SC.SV=OIi 
T0=0 

T3 =^3 
14-4 

r'.5=.'5 
va.rk:f-oe 

VA.SV=9 
FIELD SUB=<65:64> 
CALL-l 
NOP~0 

re:t=2 

SPEC»3 
F-lEL.n VAK=.<25!25> 

LOAn-l 

NOP-=0 
END 



APPENDIX C 
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This appendix contains a sample VAX 11/780 microprogram, which performs 
an unsigned binary search on a vector of longwords in main memory. The 
parameters of the routine, the value to be searched for and the 
beginning and end of the vector, are passed in registers. 

A command file that assembles, loads, and executes this sample 
microprogram is provided in the VAX 11/780 WCS kit. To invoke this 
file in the VMS environment, type: 

@ [SYSEXE] WCSTOLTST 

This command file assembles the input listing (Section C.l) and 
produces the listing file (Section C.2) and the object file (Section 
C.3) which are written to [VAXWCSTOL] SAMPLE. MCR and 
[VAXWCSTOL] SAMPLE. ULD. It then loads the object file into the extended 
WCS and runs the test program BSTEST (Appendix D) . BSTEST executes an 
XFC instruction, which causes the sample microprogram loaded in the WCS 
to be executed. If the microprogram executes properly, BSTEST prints 
the following message on the terminal: 

"Successful Test Completion" 
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C.l THE INPUT FILE (.MIC) 



. roc; "Binary search routine' 

.REGION /1400,17FF (User ucs space. 

.E0UNriS/BSERCH:i400»17FF (This defines the report boundries 

(for the U-code microword summaru paae 
(and names the report boundary BSERCH. 

y Sample microcode to perform an unsigned binsru search through 

» a vector of aliened lonSwords in main memora. 

y 

•f INPUTS 

( RO - Search comparand. Routine succeeds ba finding s 

y memorw cell containind same data as RO. 

J Rl - Lower address bound. AlisSned lonSword address of 

5 lowest address of vector to be searched. 

( R2 - Upper address bound. Aliened lonslword address of 

5 hishest address of vector to be searched. 

J It 15 implied that Rl Issu R2» and that the memoru between the 

V addresses in Rl and R2 contains a sorted vectori> in ascendina 

? unsiijned order. 

( 

i Outputs if search finds a match. 

y CC.<7:> - Clear 

y RO - Search comparand. 

y Rl - Match address. Address of lonslword containina same data as RO. 

5 R2 - Used ba search for temporary address values. 

y 

I Outputs if search does not find a match. 

? CC<Z> - Set 

f RO - Search comparand. 

» Rl - Used ba search for temporary «tddress values. 

y R2 - Used bu search for temporary address values. 
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srch; » f 

a_Ri:R23r JGET UPPER BOUND ADDR TO 
STATE_KCZER03>INITIALIZE STATE REGISTER 

; J 

ri_RCR03!BET COMPARAND TO HOLD IN RC 



ALU_D» J PREPARE TO URITE COMPARAND TO RC 
LAB..R18RCCT13_ALUfWRirE CQMPARANDr GET LOWER BOUND 



SRCH. 15 J 1 

Q_<LA+Cl>.RIDHTf >COMPUTE MIDPOINT ADDRESS 
INTRPT. STROBE r» TEST FOR INTERRUPT REOUESTS 
STATEOyJIS IT TIME TO STOP? 

=0 

SRCH.2:>0 >SrATEO=0. KEEP LOOKING FOR MATCH. 

(J..Q.ANnN0T.KC.3]. JFORCE LONGUORD ALIGNMENT 
VA^ALU.fGET READY TO READY MIDPOINT OF VECTOR 
LC_RCCT1]» JLATCH COMPARAND INTO LC 
INT?»J/SRCH.3>IS THERE AN INTERRUPT REQUEST? 

jl (STATE0=1. SEARCH FAILED. NO MATCH. 

ALU~K[:ZER03>> 

CCK/NZ_ ALU. VC_Of LONG »> RETURN Z^l TO FLAG FAILURE. 

CLR.IB.OPC»PC_PC+lrfMOVE ON TO THE NEXT INSTRUCTION 

J/IRBJ 

= 110 

SRCH.3:)J10 PNO INTERRUPT REQUESTS 

DCL0NB3_CACHE> JREADY MIDPOINT ENTRY OF VECTOR 
ALU_RCR23.X0R.Qf>C0MPARE MIDPOINT EQL UPPER BOUND 
CLK.UBCCrJ/SRCH.tJ 

fill {INTERRUPT REQUEST IS UP 

J/INT.BJTAKE IT. RESUME FROM REG'S AS IS. 
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i UE HAVE ALSO SET THE MICROBKACH Z BIT ACCOFi'DING TO A COMPARE OF 

» THE MEMORY ADDRESS WITH THE CURRENT UPPER BOUND. IF THEY ARE 

) EQUALr THIS IS THE LAST POSSIBLE COMPARISON. A HATCH FAILURE 

> HERE IMPLIES THAT THERE IS NO MATCH TO BE FOUND. 

SRCH.4:» f 

ALU_D-LC.» COMPARE MEMORY TO COMPARAND 
LONGfCLK.UBCCffRECORD COMPARE RESULT 
LA_RACR13,rLATCH LOWER BOUND INTO LA (LB HAS ??? 
Z7flS MIDPOINT EQL UPPER BOUND? 

-010 (ALU Z=0. NOT END OF SEARCH 

ALUT.J/SRCH.5JTEST RESULT OF COMPARE 

II jrtLU z:.!. END OF SEARCH 

STATE_KC.13f (SET STATEO TO MARK END OF SEARCH. 
ALU?>CHECK FOR LAST CHANCE MATCH 

= 1010 

SRCH.5:>1010 (ALU Z=Of C=l. RO GTRU MEM 

a_Q+KC.43» (LOWER LIMIT MUST BE GREATER THAN THIS 

RCR13_ALUf (REMEMBER IN Rl. 

J/SRCH.6( 

(1011 (ALU Z=0» C=0. RO LSSU MEM 

Q_Q-KC. 43. (UPPER LIMIT MUST BE LESS THAN THIS 
Ri:R23_ALUf (REMEMBER IN R2 
J/SRCH.lfGO TRY AGAIN 

= 1111(1111 (ALU Z=l. C=l. RO EOL MEM 

RCRIJ-Qr (FOUND IT! 

CCK/NZ_ALU.UC_Of LONG. (SET Z=0 TO INDICATE MATCH 

CLR.IB.OPC.PC_PC+lr (GO TO NEXT INSTRUCTION 

J/IRD 

SRCH.6: ( ( 

0_<0+LB). RIGHT. (COMPUTE NEW MIDPOINT. LOOP 

INTRPT. STROBE. ( 

STATEO?. J/SRCH. 2 (CHECK FOR END. LOOP 

( DEFINE LABLES TO INTERFACE WITH PCS 

0062 : I rd: 

04fs:int.b: 

« 
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C.2 THE LISTING FILE (.MCR) 



OmSAM.MCR 



) 



MICR02 1L(02) 18-JAN-82 
Table of Contents 



16il9t40 



Paae 



» 2 

; 56 

» 97 

i ISO 

i 205 

i 255 

5 330 

5 405 

> 452 
P 487 
P 529 
» 568 
S 617 
P 624 

> 1538 
P 1634 
P 1729 



Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Machine defini 
Macro definiti 
Macro definiti 
Macro definiti 
Binara search 



tion ! Control word chart 

tion : ACF> ACM» ADS> ALU» AMX 

tion : BEN> BHX 

tion ! CCK» CID. DK. DT 

tion i EALUr EBMXr FEKr FSr lEKf IBC 

tion i ID.AIlBRr J 

tion : KMX 

tion J MCT» MSC 

tion : PCKf QKf RAMXr RBMX 

tion : SCK> SGNr SHF» SI» SMX 

tion i SPOr SPO.AC> SPO.ACN> SPO.ACNllr SPO.R 

tion : SPO.RABr SPO.RCr SUBr VAK 

tion • Validity checks 

on t Reslister transfer macros 

on * Non-transfer macros 

on * Branch enable macros 

routine 
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« OLDSAM.MCR 
f UAXDEF.MIC 



MICR02 1L(02) 18-JAN-82 16:19:40 



PsSe 



Jl .MOLIST 
S1728 .LIST 



Unhibit listina for VAXDEF.MIC 
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) OLDSAH.HCR 
t BSERCH.MIC 



I1ICR02 1L(02) 18-JAN-82 

Binsru search routine 



llStl9:40 



H729 
»1730 
(1731 

• 1732 
»1733 
»1734 
M73S 
(173(6 
»1737 
(1738 
(1739 

• 1740 

• 1741 

• 1742 

• 1743 

• 1744 

• 1745 

• 1746 

• 1747 

• 1748 

• 1749 

• 1750 

• 1751 

• 1752 

• 1753 

• 1754 

• 1755 

• 175A 

• 17S7 

• 1758 

• 1759 

• 1760 



.TOC "BinaPK search routine" 

.REGION /1400.17FF 

. BOUNDS/BSERCH Jl 400 , 1 7FF 



•User wcs space. 

•This defines the report boundries 
•for the U-code microword summara paae 
•and names the report boundsru BSERCH. 



Sample microcode to perform an unsianed blnara search through 
a vector of aliened lonawords in main memoru. 

INPUTS 

RO - Search comparand. Routine succeeds b« findina a 

memora cell containing same data as RO. 
Rl - Lower address bound. Allaned lonaword address of 

lowest address of vector to be searched. 
R2 - Upper address bound. Alianed lonaword address of 
hiahest address of vector to be searched. 
It is implied that Rl Issu R2» and that the memora between the 
addresses in Rl and R2 contains a sorted vectorr in ascendina 
unsianed order. 

Outputs if search finds a match. 
CC<Z> - Clear 
RO - Search comparand. 

Rl - Match address. Address of lonaword containina same data as 
R2 - Used bu search for temporara address values. 

Outputs if search does not find a match. 
CC<Z> - Set 

RO ■- Search comparand. 

Rl - Used bw search for temporara address values. 
R2 - Used ba search for temporara address values. 
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i OLDSAM.HCR 
> BSERCH.HIC 



MICR02 1L<02) 18-JAN-B2 16S19I40 
Blnsru search routine 



Paae 



11742 SRCH! I ) 

'1743 a_RCR23> S6ET UPPER BOUND ADDR TO 

U 1404f OOOOi003Cp19CO,FA10. 1404, 7405 (1744 STATE.KCZERO] UNITIALIZE STATE REGISTER 

)174S 

»1744 » 1 

U 1405. 0800, 003Cr01BO»FAOO. 0000.1408 11747 D.RCRO] IBET COHPARAND TO HOLD IN RC 

J1749 » ) 

'1770 ALU_D' (PREPARE TO WRITE COMPARAND TO RC 

IJ 1408' 0001'003C>0180'FB0B. 0000,1409 (1771 LAB_R1»RCCT1 3_ALU (WRITE COMPARAND, GET LOWER BOUND 

(1772 

(1773 

(1774 SRCH.l! ( 1 

'1775 Q-<LA+Q). RIGHT, (COMPUTE MIDPOINT ADDRESS 

'1774 INTRPT. STROBE, (TEST FOR INTERRUPT REQUESTS 

U 1409, 005C,1714>01CO'F800, 4000, 1400 (1777 STATEO? SIS IT TIME TO STOpf 

(1778 

(1779 =0 

(1780 SRCH, 2! (0 (STATEO-0. KEEP LOOKING FOR MATCH. 

(1781 Q-0.ANDN0T.KC.3], (FORCE LONGUORD ALIGNMENT 

'1782 VA_ALU, »GET READY TO READY MIDPOINT OF VECTOR 

'1783 LC-RCCTl], (LATCH COMPARAND INTO LC 

U 1400, 0019,2E24,0DC0,F908,0200,1404 (1784 INTT, J/SRCH.3 (IS THERE AN INTERRUPT REHUEST' 

(1785 

(1784 (1 (STATE0«1. SEARCH FAILED. NO MATCH. 

'1787 ALU_KCZEROa, ( 

'1788 CCK/NZ_ALU.yC_0,LONG, (RETURN Z=l TO FLAG FAILURE. 

M ,..«, ,.„,o /v/.,= .==^ ..„. "■''^' CLR.IB.0PC,PC.PC+1, (MOVE ON TO THE NEXT INSTRUCTION 

U 1401, C018, 0038, 1980>F804, 4050, 0042 (1790 J/IRD ( 

(1791 

(1792 -110 

(1793 SRCH.3i (110 (NO INTERRUPT REQUESTS 

'1794 DCL0NG3_CACHE, (READY MIDPOINT ENTRY OF VECTOR 

■ ■ ,j,r.^ r.r.,r. „«„v /».„-> -„.« '*^'^ ALU_RCR23 . XOR .0, (COMPARE MIDPOINT EOL UPPER BOUND 

U 1404, OOIC, 0020, 0180, 4210, 0010fl40C (1794 CLK ,UBCC, J/SRCH.4 ( 

(1797 

(1798 (111 (INTERRUPT REQUEST IS UP 

U 1407, 0000, 003C'0180,F800, 0000, 04F8 (1799 J/INT.B (TAKE IT. RESUME FROM REG'S AS IS. 
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t OLDSAH.MCR 
• BSERCH.MIC 



MICR02 1L(02) 18-JAN-82 
Binaru search routine 



16!19M0 



41 



U 140C> 0011r0100>0180FF888F0010>1402 
U 1402r 0000>1B3C>0180>F800>0000>140A 

U 1403* 0000 f 1 B3C> 0580 >F800>1 404 •740A 

U 140A. 0019.2014. llC0.FA8e»0000>140n 
11 140B. 0019. 2000. 11C6.FA90. 0000. 1409 

U 140F. C001.203C.0180.FA8C.40S0.0062 
U 140D> 004D.3714.01CO.F800. 4000.1400 



»1800 
*1801 
;iB02 
>1803 
>1804 

uaos 
»iao<i 

(1807 
il808 
»1809 
«1810 
$1811 
.1812 
*1813 
»1814 
*181S 
»1816 
«1817 
»181B 
»1819 
)1820 
il821 
• 1822 
11823 
(1824 
(1825 
(1826 
(1827 
(1828 
(1829 
(1830 
(1831 
(1832 
(1833 
(1834 
(183S 
(1836 
(1837 
(1838 
(1839 
(1840 
(1841 
(1842 



I WE HAWE ALSO SET THE MICROBRACH Z Bit ACCORDING TO A COMPARE OF 

( THE MEHORY ADDRESS WITH THE CURRENT UPPER BOUND. IF THEY ARE 

( EOUAL, THIS IS THE LAST POSSIBLE COMPARISON. A MATCH FAILURE 

( HERE IMPLIES THAT THERE IS NO MATCH TO BE FOUND. 



SRCH.4! 



ALU_n-LC. 
L0N6.CLK.UBCC. 
LA.RACR13. 
Z7 



(COMPARE MEMORY TO COMPARANB 

(RECORD COMPARE RESULT 

(LATCH LOWER BOUND INTO LA (LB HAS ??? 

(IS HiriPOINT EQL UPPER BOUND? 



=0 (0 (ALU Z=0. NOT END OF SEARCH 

ALUr.J/SRCH.5 (TEST RESULT OF COMPARE 

)1 ,(^LU Z=l. END OF SEARCH 

STATE_KC.l]. (SET STATEO TO MARK END OF SEARCH. 

ALU? (CHECK FOR LAST CHANCE MATCH 

= 1010 

SRCH.Si (1010 (ALU 2=0. C=l. RO GTRU MEM 

Q_a+KC.4], (LOWER LIMIT MUST BE GREATER THAN THIS 

RCR13..ALU. (REMEMBER IN Rl. 

J/SRCH.6 ( 



(1011 

Q_0-KC.43. 
RCR2J-ALU. 
J/SRCH.l 

=1111 (1111 

RCRll-O. 

CCK/NZ_ALU . VC..0 . LONG . 

CLR.IB.0PC.PC_PC+1. 

J/IRD 

SRCH,6! ( 

a„(0+LB). RIGHT. 
INTRPT. STROBE. 
STATEO?. J/SRCH. 2 



-(ALU Z=0. C=0. RO LSSU MEM 
(UPPER LIMIT MUST BE LESS THAN THIS 
(REMEMBER IN R2 
(GO TRY AGAIN 

-(ALU Z=l. C=l. RO EOL MEM 
(FOUND IT! 

(SET Z=0 TO INDICATE MATCH 
(GO TO NEXT INSTRUCTION 



-( 

(COMPUTE NEW MIDPOINT. LOOP 

r 

(CHECK FOR END. LOOP 



( DEFINE LABLES TO INTERFACE WITH PCS 
0062! IRDi 
04F8! INT.B! 
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( OLDSAM.MCR MICR02 1L<02) :l8~JAN-82 16 219:40 Pssle 

t Cross Reference Listing - Field Names and Defined Values 

J 326 * 

INT.B 1799 1842 * 

IRD 1790 1833 1841 * 

SRCH 1762 * 

SRCH.l 1774 * 1827 

SRCH. 2 1780 * 1838 

SRCH. 3 1784 1793 ♦ 

SRCH. 4 1796 1805 * 

SRCH.S 1812 1819 * 

SRCH. 6 1822 1835 * 
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OLDSAM.MCR 



MICR02 1L<02> 18-JAN-82 16',19tA0 
Cross Reference ListinS ~ Macro Names 



Faas 



43 



AC. LOW? . 

ACC.SYNC? 

ACCEL? 

ALIGNEIi? 

ALU.N? 

ALUl-0? 

ALU? 

ALIJ_-1 

ALU_0(A) 

ALU„0+D 

ALIJ_0+ri+l 

ALU_0+KC1 

ALU_0+KT3+1 

ALU_0+LB+1 

ALU..O+LC 

ALU_0+LC+1 

ALU_0+MASK+1 

ALU_0+a 

ALU..0+Q+1 

ALU..O-ri 

ALU_0-ri-l 

ALU_0-KXa 

ALU-O-KCa-l 

ALU-O-LB 

ALU_0-LC 

ALU_0-LC-1 

ALU_0-Q 

ALU_0-a-l 

ALU_0C3D 

ALU_0C3LC 

ALU_D 

ALU..D(B) 

ALU_D+KC3 

ALU.JD+KCDH 

ALU.D+KCl.RLOG 

ALU_D+LB 

ALU_riKC 

ALU_D+LC+1 

ALU_B+LC+PSL.C 

ALU_D+Q 

ALU_rP+0+l 

ALU-DKJ+F'SL.C 

ALU_tl+RLOG 

ALU-D-KC;] 

ALU_ti-KC3-l 

ALU_ri-LB 

ALU_B-LB.RL0(3 

ALU_»-LC 

ALU_D-LC-1 

ALtJ_D-Q 

ALU_C-Q-1 

ALU_ri.0XTC3 

ALU-lUOXTll+KC] 

ALU..ri.0XT[:3+LC 

ALU._I).0XTC3+a 



1636 

1637 

1638 

1639 

1640 

1641 

1642 

626 

627 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

638 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 



1812 



1816 



1770 



1806 



SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 



Page C-12 



i OLDSAM.HCR 



HICR02 11.(02) 18-JAN-B2 16:19:40 
Cross Reference Listins ~ Macro Names 



Paae 



44 



ALU..n.OXTC3-KC3 


674 * 


ALO_D.OXTC]-Q 


675 * 


ALU_D.OXTC3.ANti,KC3 


676 # 


ALU..D , OXTC 3 . ANHNOT . KC 3 


677 * 


ALIJ_D.0XTC3,0R.Q 


678 * 


ALU_D.ANti.KC3 


679 * 


ALU_D. AND. MASK 


680 t 


ALU_D.ANDN0T.KC3 


681 t 


ALU_n.ANDNOr.MASK 


682 * 


ALU-D.ANDNOT.Q 


683 t 


ALU_D.0R.KC3 


684 * 


ALU_D.OR.LC 


685 * 


ALU_n.OR.O 


686 * 


ALU_D.0R.RCC3 


687 * 


ALU_D.ORNOT.MASK 


688 ♦ 


ALU-D.SXTC3 


689 * 


ALU_D.SXTC3+KC3 


690 # 


ALU_D.SXTC3+C1 


691 * 


ALU_D,SXTC3.AND.KC3 


693 ♦ 


ALU_D.SXTC3.ANDNOT.KC3 


692 * 


ALU_D.X0R.KC3 


694 # 


ALU_D.XOR.LC 


695 # 


ALU-D.XOR.Q 


696 t 


ALU_D.XOR.RCC 3 


697 ♦ 


ALU_D.X0R.RC3 


698 # 


ALU_DC3KC3 


699 * 


ALU..DC3LP 


700 * 


ALU_DC3LC 


701 * 


alu_dc:q 


702 * 


ALU_KC3 


703 * 


ALU_LA 


704 * 


ALU_LA+KC3 


705 ♦ 


ALU_LA+KC3+1 


706 * 


ALU_LA+KC3.RL0G 


707 ♦ 


ALU_LA+LB 


708 * 


ALU.LA+LC 


709 t 


ALU_LA+LC+1 


710 * 


ALU_LA+LC+PSL.C 


711 * 


ALU_LA+Q 


712 # 


ALU_LA-D 


713 * 


ALU-LA-D-1 


714 # 


ALU_LA-KC3 


715 » 


ALU_LA-KC3-1 


716 * 


ALU_LA-KC3.RL0G 


717 * 


ALU_LA"LC 


718 ♦ 


ALU_LA-0 


719 t 


ALU_LA-Q~1 


720 * 


ALU_LA.AND.KC3 


721 * 


ALU_LA.AND.LC 


722 ♦ 


ALU_LA.ANDN0T.KC3 


723 * 


ALU_L A . ANDNOT . MASK 


724 • 


ALU_LA,0R.KC3 


725 * 


ALU_LA.XOR.LC 


726 ♦ 


ALU_LAC3D 


727 * 


ALU_LAC3LB 


728 • 



1787 
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i OLDSAh.MCR 


MICR02 


5 


Cross Re- 


alu..lac:jq 


729 # 


ALU.LB 


730 # 


AI.U..L.C 


731 » 


ALU..NOT.D 


732 * 


ALU-NOT.Kr:.! 


733 * 


ALU-NO r.RCC 3 


734 # 


ALIJ..fACK . FP 


73S * 


ALIJ...PC 


736 * 


ALU..Q 


737 * 


AL.U_0(B) 


738 ♦ 


al.u_qi-kl":j 


739 # 


ALIJ..0+Kt:3 + 1 


7t0 * 


AIJJ..Q+I.E1 


741 # 


AI..U._Q+LBI:t 


742 # 


ALU.O+LC 


743 # 


ALU..Q+LCH 


744 * 


AHJ..a+l.C+F'Sl...C 


74S # 


ALIJ-Q+MASK 


746 # 


AI-U..Q-n 


747 # 


ALU-Q-n-1 


748 * 


AI..U-.0-Ki:3 


749 # 


AI_U_Q-L.B 


750 * 


ALU.-.0-LC 


751 * 


ALU-Q-MASK-l 


752 # 


ALtJ_Q.OXTI.::) 


753 # 


ALU.,.Q.OXTr.l + ri 


754 * 


ALIJ_Q.OXTi::iKi+t 


755 » 


ALU-O.OXTL"] + KC:.l 


756 # 


AL.U..Q.OXTI;:] -ti 


757 # 


ALIJ..0.0XTC3-K[::i 


758 # 


AI..IJ..Q . OXT C ] . ANDNOT . KC ] 


759 ♦ 


ALIJ._Q.OXTr:].ClR.B 


761 # 


ALI.)-.Q.OXT[:n.OR.Kt::] 


760 # 


AI..(J_Q.ANtl.tl 


762 # 


AI-IJ..a.AND.KC:] 


763 # 


ALIJ...Q.ANDNOT.KI;:] 


764 # 


AI-lJ-Q.ANriNOT.MASK 


765 # 


AL.U.,Q,ANDNOT.Ri:] 


766 t 


ALU-.Q.0R.Ki;3 


767 * 


AI.IJ..C1.0R.LC 


768 * 


Ar..i)_Q.ORNcrr.K[:.] 


769 t 


AL,U_Q.SXTC:] 


770 # 


alu..,ci.sxti:3+ki::j 


771 * 


ALU.,.Q.GXTt:.l+I..B 


772 # 


Al.lJ..Q.SXTr:HL,B+.t 


773 # 


AI..U_Q.SXTC3+PC 


774 # 


AL.U_Q . SXT C ::i , ANriNOT . KC LI 


775 t 


ALIJ..C).XOR.D 


776 # 


Ai..u..o.xoR.Ki:::i 


777 # 


ALIJ...Q.XOR.LC; 


778 * 


Ai..u..o.xoR.RCi::i 


779 # 


AI-U...aC3Ii 


7B0 * 


AI.IJ..R<tiST) 


781 * 


ALU,..R(SC).ANDN0T,Ki:'3 


782 * 


AI-U...R<SPl)l-Ki:i.Rl..Or. 


783 * 



1L(02) 18-JAN-82 16:19:40 

ference Lisitinsl - Macro Names 



Pisae 
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OLDSAM.HCR 



MICR02 1L(02) 18-JAN-82 16519:40 
Cross Reference Uistina - Macro Names 



F'sSe 



A6 



ALU_RC(SC) 

ALU_RCCa 

ALU-RLOG 

ALU_RC3 

Al-U..RC1-Ki::i 

ALU_RC3.ANri.KC3 

ALU-RC3.AND.LC 

ALU_RC3.ANriNOT.KC3 

ALU.RC 3 . ANIiNOT . M ASK 

ALU..RC3.0R.KC3 

ALU_RC3.ORNOT.KC3 

ALU_RC3,X0R.KC3 

ALU_RC3.XC)R.Q 

B.FORK 

BCDSGN? 

BYTE 

(:;.FORK 

(:;3i? 

CACHE. INWALIDATE 

CACHE.P_DC3 

CACHEC3_rr 

CACHE_ri(aUAD) 

CACHE_D.INST.DEP 

CACHE_DC3 

CACHE-DC 3. LK 

CACHE_DC3,N0CHK 

CALL 

CALL C 3 

CHK.FLT.OPR 

CHK.ODD.ADDR 

CLK.UBCC 

CLR.FPD 

CLR.IB.COND 

CLR.IB.OPC 

CLR.IB.SPEC 

CLR.IBO-1 

CLR.IBO-3 

CLR.IE2-3 

CLR. 182-5 

CLR. NEST. ERR 

CLR.SDSSS 

CONSOLE. MODE? 

D8RCC3_PC 

BSVA-ALU 

1)SVA_D+LC 

BSVA-O+Q 

n8VA_D-KC3 

DJVA.LA 

n»yA_LB 

n»vA_a+LB.PC 

lUD? 
1.1. BO? 

n.Bi? 



784 * 


785 * 


78i6 t 


787 ♦ 


788 ♦ 


789 * 


790 * 


791 # 


792 * 


793 # 


794 * 


795 t 


796 # 


1540 * 


1644 * 


1341 * 


1543 # 


1646 * 


1544 # 


798 # 


799 ♦ 


800 t 


801 ♦ 


802 * 


803 * 


804 # 


1545 * 


1S46 • 


1547 ♦ 


1548 # 


1549 » 


1551 t 


1552 # 


1553 * 


1554 t 


1555 » 


1556 * 


1557 * 


1558 * 


1559 * 


1560 * 


1647 4 


806 t 


807 ♦ 


308 * 


809 * 


810 ♦ 


811 t 


812 * 


813 ♦ 


814 t 


815 ♦ 


1649 • 


1650 » 


1651 # 



1795 



1796 



1789 



1807 



1832 
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OLDSAM.MCR 



P 



MICR02 1L(02) 18-JAN--82 16:19:40 

Crosis Reference Listina - Macro Nsmes 



Paae 



47 



1.1. BYTES? 

H . NE . 0? 

DO? 

D2-0? 

1.12? 

1.13-0? 

i:i31? 

rKJ? 

DATA. TYPE? 

BBL? 

nC:i_CACHE 

I.1CD_CACHE.IECHK 

Iiii:3-.CACHE.l..K 

OCJ_CACHE.NOCHK 

i:iC3...CACHE.P 

nc:] ..CACHE, WCHK 

1.1-0 

I1..0+KrD + l 

D..0+LC + 1 

D...o-ri 
i:i..o-Ki:a 

D_0~Q 

»..0~C1-1 

IX-ACCELXaYNC 

D..AI.U 

i:i..ALU<FRAC) 

D..ALU.L.EFT 

i:i..ALU.LEFT2 

i:i..Al.l).LEFT3 

»...ALU. RIGHT 

D...ALU.RIGHT2 

13 ..BLANK 

D.-CACHE. INST. HEP 

I1..CACHE.LKC1 

a.,C ACHE. WCHK 1,3 

m_cachec:j 

I.1..D<ERAC) 

ii..i:i+Ki:.i 

I.1..11+KC3 + 1 
0-.II+LB 
i:i..D+LC 
i:i..l1+LC+Pi3L..C 

i:i..ii+Q 

i:i..ri+on 

D...ri-Kc:] 

D..I.1--L,C 

i.i.-D--a 

»...ti-0-l 

i.i_D.oxTi:::i 
i:i_D.0XTi::3+K[:3 
D...ii.oxTi::]h« 
i;i.,.i.i.oxTi.::i+o+.i, 

D..ri . OXTC 3 . ANBNOT . KC 3 
n..D.0XTC3.0R.Cl 



1652 

1653 

1654 

1655 

1656 

1657 

1658 

1659 

1660 

1661 

1662 

817 

818 

819 

820 

821 

822 

824 

825 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

847 

848 

849 

850 

851 



852 
853 
854 
855 
856 
857 
B5B 
859 
860 
861 



1794 
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•f OLDSAM.MCR hlCROS 1L(02) 18-JAN-82 1&:19:40 Pissie 4(3 

9 Cross Reference l.istina - M«icro Names 

I)_D,OXTC3.XOR.O 

D_n.0XTC3,X0R.RCi:i 

»-D.AND.KC] 

B_D.AND.Kt3.LE:FT2 

n_ri. AND. KT3. RIGHT 

D-D.ANII.LC 

D.D.ANIi.HASK 

D.D.AND.O 

«_D.AND.RCC.l 

n_ri.ANDNOT.Ki:] 

EI-D.ANDNOT.LC 

»_D.ANDNOT.F'SUZ 

U-D.ANDNOT.O 

n.D.ANDNOT.RCCJ 

M-D.LEFT 

i:i-D.LEFT2 

D..D.OR.ASCII 

I.1_D.0R.KCJ 

11_D.0R.PSUC 

Il_D.OR.fSWy 

i:i_D.OR.Q 

n-D.0R.RCC3 

n.D.OR.Rn] 

O_D.0RN0T.MASK 

»_D. RIGHT 

n_D.RIGHT<B) 

D_D.RIGHT2 

i:i_D.SUAP 

D_D.SXTC1 

i:i_D.SXTC3.RIGHT 

i:i_D.XOR.KCa 

I.i_D.XOR.LC 

I.l_D.XOR.Q 

i:i_DAL.NORM 

»_0AL.SC 

I)_DC3KC3 

i:i_nC3MASK 

i:i_DC30 

»_INT.SUh 

B_KC3 

i:i_KC3. RIGHT 

I)_KC3.RI6HT2 

n-LA 

n.LACFRAC) 

»_LA+D+PSL.C 

»_LA-D 

n_LA-KC3 

I)_LA.AND.KC3 

»_LA. RIGHT 

»_LB.PC 

D_LC 

D-LCCFRAC) 

D-NOT.D 

D_NOT.Kta 



8A2 




863 




864 




865 




866 




867 




868 




86V 




870 




871 




872 




873 




874 




875 




876 




877 




878 




879 




880 




881 




882 




883 




884 




885 




886 




887 




888 




889 




890 




891 




892 




893 




894 




895 




896 




897 




898 




899 




900 




901 




902 




903 




904 




905 




906 




907 




908 




909 




910 




911 




912 




913 




914 




915 




916 
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f Cross Reference Listina - Macro Names 

D.NOT.MASK 

n -NOT . Q 

B_N0T.RE3 

W-PACK.FP 

i:i..PACK.FP,LErT 

D..PC 

i:i...PC.LEFT 

I.I..Q 

i:i_0<FRAC) 

D-Qm 

D-O+KCD 

D-Q+LB 

IJ_n+PC 

i)_a-n 
i)-.a-ri~i 

»_C1-KC3-1 

B.-Q-PCSV 

H_0,OXTC.l 

I.1..C).AND.KC] 

I.1..Q.AND.L.C 

D..Q. AND. MASK 

i.i..Q.AND.Rc;t::] 

D_a.ANIjrNOT.ri 

a..Q.ANnNOT.KT.l 

a.Q.ANriNOT.MASK 

H-Q.ANrPNDT.PSUC; 

l1...Q.ANi:iNDr.PSWN 

I,1..Q,ANtiN0T.PSWZ 

i:i...q.le:ft 

a..Q,0R.KC3 

i:i...R.OR.PSUC 

D...Q.0R.RCC3 

D..O.ORNOT.MASK 

D_a. RIGHT 

D,.a.R:[GHT2 

D.Q.sxTr;] 

I.1..X1.X0R.RCC3 

n...QcnD 

D..RC.1KC3 

i:i..nc:]MASK 

I,i...R(PRN+l) 
D..R<SC) 

i:i..R<sPi + i) 

D..RC<SC;) 

i:i...rci::j 

K)...RL.OCi 

n.RLC)(3.R;i:GHT 

n...Ri:] 965 » 1767 

n.-Ri:](FRAt;) 
»_rl:].anii.ki;3 
i:i_Ri:3.0R.Ki:3 
D-fiCJ.ORNtiT.Ki::] 

E.FORK 
EALU.N? 



917 




918 




919 




920 




921 




922 




923 




924 




925 




926 




927 




928 




929 




930 




931 




932 




933 




934 




93S 




936 




937 




938 




939 




940 




941 




942 




943 




944 




945 




946 




947 




948 




949 




950 




95 J 




952 




953 




954 




935 




956 




957 




958 




959 




960 




961 




962 




963 




964 




965 




966 




967 




968 




969 




1562 




1664 


1 # 
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OLDSAM.MCR 



MICR02 ll.<02) 18-JAN-S2 16J19M0 

Cross Reference Listina - Hacro Names 



Pis .ye 



EALU.Z? 

EAL.U? 

EALU_D<EXP) 

KALU-Ft; 

EALU_KC3 

EALU.-RCD<E>CP) 

EALU-SC 

ealij..sc+fe 
ealu...sc+kc3 
ealu-sc-fe 
i;;alu„sc-kc3 

KALU-SC.ANriNOT.KCa 

EALIJ..STATE 

END.DF-l? 

EXCEPT. ACK 

FESSCKr] 

rE_0(A) 

F-E_»(EXP) 

EE_EALU 

FE-KT;] 

l"E_LA(EXP) 

l"E_NABS<SC-FE> 

f-E..NABS(SC-LA(EXP>) 

rE..O<EXP) 

f"E_Rn3<EXP> 

f-E..SC 

FE-SCH 

FE_SC+FE 

FE.RCfKCJ 

FE_!jC+I.A(EXP) 

FE_SC-FE 

FE„SC-K[:] 

FE_SC-LA<EXP) 

FE_SC-SHF.VAL. 

FE_SC.ANIiNOT.FE 

FE..SC.ANriNOT.KC:] 

FE..SC.OR,KC.l 

FE-SHF.VAL. 

FE_STATE 

FLUSH. IB 

FPU? 

G.FORK 

IB. TEST? 

:tD(SC)_D 

j:dc3_d 
]:d_bsno.sync 

:iD..D . SYNC 

INHIBIT, IB 

INT? 

INTERRUPT. REQ? 

INTRPT.ACK 

INTRPT. STROBE 

IR0.C31? 

IRO? 

IRl? 



1665 * 

1666 « 

971 ♦ 

972 * 

973 * 

974 # 

975 * 

976 ♦ 

977 * 

978 * 

979 ♦ 

980 * 

981 * 

1667 * 
1563 * 

983 * 

984 t 

985 * 

986 ♦ 

987 # 

988 * 

989 # 

990 f 

991 # 

992 ♦ 

993 # 

994 * 

995 ♦ 

996 * 

997 * 

998 * 

999 * 

1000 * 

1001 # 

1002 * 

1003 # 

1004 ♦ 

1005 * 

1006 * 
1565 # 
1669 * 
1567 • 

1671 ♦ 

1008 • 

1009 * 

1010 ♦ 

1011 ♦ 

1569 * 

1672 # 1784 

1673 # 

1570 * 

1571 t 1776 1837 

1674 * 
1673 # 
1676 * 
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> OLIlSAM.MCR 



MICR02 .tL(03) 18-JAN-S2 16J19;40 

Cross Reference Listinsl - Macro Name's 



Page 



51 



:i:r2-i? 

XRD 

:i;riio 
:i:rd:i 

LAfl..RiliST) 

I..AB_R(PRN) 

LAB..R(PRNH) 

LAB..R(SC) 

I...AB..R(SP.t) 

LAB_R(SPl + .t) 

l,..AB.,.R18R(:t.:j.„.() 

i...AB..RixRt;i::,i..,.o)L.c;Kt 

LAB-RlXRCCl-O-ri 
l.,AB-RlXRCt::)...AI..U 
I..AB..RlXR(:i::i....ALU.RIBHT2 
I..AB.-RlXRCi:.l...D+l..C; 

i.AB.,-Ri ftRci: :]....D . oxrr: .i+kt :.i 
i...AB..RiXRCi:3...a-Kr::i 

l,.AB„Ri:3 

LAST.REF'i' 

l-A-R ( BST > XL.B-.R < SRC ) 

LA..R<!3P2)XLB.,.R(SP1) 

l,.A..RAi:] 

l,C_RC ( SC ) 

lc..rcl":j 

I...C..RC[::iXRl..(LA+LB) .LEPT 
I..C..RCC ] SRI ., ( LA+LB+PSL. . C ) , LEFT 
LC..RCL 3 XRl ... (LA+LB . Rl.OG) . LEFT 
LCRCC .1 XRl ... < LA-LB) . LEFT 
I...C..RC t; ] XR J. .. < LA -LB . RIMG > . LEFT 

LC_RCi::]XR3 ALU 

LC-RCi;.18lRl...B 

LC..RCCJSR1...LA+Kt.:j 

LC_RCC:]8R1.-LA-Ki::.l 

LC...RCC3 8R1...LB 

I.C-RCCIXRI-O 

L0AI.1.ACC.CC 

LOAD.. IB 

LOAD. IB. 11 

LONfS 

MEMORY. NOP 

MODE.LSS.ASTLVL? 

MUL . OXT 

MUL.IXT 

MUL? 

MULM.DONE 

MULP.nONE 

NiZ-ALU 

N»Z..ALU.ViSC...,0 

NEiST.ERR? 

N.-AMX.Z.TST 

PCSVA..ALU 

PCiiVA^B 



1677 
1572 
157;5 
1574 
1575 

ioi;j 

1015 
1016 
1017 
lOlS 
1019 
1020 
1021 
1022 
102;? 
1024 
1025 
1026 
1027 
1020 
1029 
1679 
10;iil 

io:j2 

1033 

io;j4 
io;55 

1036 
1037 
103S 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1577 
157B 
1579 
1580 
1582 
1681 
1583 
1584 
1682 
1585 
1586 
1048 
1049 
1684 
1050 
1052 
1053 



1771 



1808 



1783 



1788 



1807 
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Cross Reference Llstind - Macro Nameis 



P3sle 



PCSVA_D+KC: 

pc«VA_ri-Ki:D 

PC»UA_Ii-PC 

PC»VA..ri.0XTC3 

PC»VA_D.0XTr3+F'C 

PCSMA_Il.SXTi:3+PC 

PCiVA-KT] 

PCJVA.PC 

PCiVA_0 

PCXVA..Q+PC 

PC«yA_Q-D 

PC8UA_Q~Ki:3 

PCSVA_Q,SXTC3+PC 

PC«VA..RCC3 

PCSVA_RC3.ANtlN0T.KC] 

PC, MODES? 

PC_PC+1 

PC_PC+2 

PC..PC+4 

PC_PC+N 

PC-Q+PC 

r'C-VA 

F»C-VIBA 

POLY. DONE 

PSL . C? 

PSL . CC? 

PSL. MODE? 

PSL.N? 

PSL . V? 

PSL . Z? 

PSL<C>..AMXO 

PTE. VALID? 

MSVA.ALU 

HiVA.D 

OSVA-D+LC 

CJjyA-LA 

r:uvA_o+LB.PC 

031? 

HD_(R+LB)D. RIGHTS 

(:)D..<Q+LC)D.RieHT2 

0D-(R-LB)D.RIGHT2 

nD_(Q-LC)D,RIGHT2 

HD..aD.RIGHT2 

ClUAD? 

(:)..<LA+Q). RIGHT 

a.<Q+LB). RIGHT 

0-0 

Q_0I-LC+1 

r:)_0+MASK+I 

CLO+PC.RLOG 

H_0-D 

i:j_o-lc 

a_ ACCEL SSYNC 



1054 * 

1055 * 

1056 t 

1057 # 

1058 * 

1059 ♦ 

1060 * 

1061 ♦ 

1062 « 

1063 « 

1064 t 

1065 * 

1066 * 

1067 * 

1068 * 

1686 * 

1070 # 1799 

1071 * 

1072 # 

1073 * 

1074 ♦ 

1075 * 

1076 # 
1S88 t 

1687 t 

1688 * 

1689 # 

1690 # 

1691 * 

1692 * 

1077 • 

1693 * 

1079 # 

1080 * 

1081 » 

1082 » 

1083 * 

1695 * 

1085 t 

1086 » 

1087 * 

1088 t 

1089 » 

1696 * 

1091 * 1775 

1092 * 1836 

1093 # 

1094 * 

1095 # 

1096 t 

1097 t 

1098 * 

1099 t 

1100 t 

1101 * 



1832 
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S OLtrSAM.MCR 



MICR02 1L<02> lS-JAN-82 16:19:40 
Cross Reference Listing ~ Macro Names 



F'3de 



53 



O..ALU 
(:)_ALU(FRAC> 

h..ali.i.l.e;ft 
(:i_alu.i..e:ft2 

fJ_ALll.l.ETT3 
H...ALU. RIGHT 
(:»_ALU.RIGHT2 
CJ-IJ 
ra.DCFRACXB) 

a-U+KTJ.LEFT 

O.-D+LC 

U..D-KC.1 

H...D-L.C 

M„ti--0 

r:»...ri,oxTi:3 
«_ri.oxTr:]i-Ki:.:].LEFT 

Q.» . OXTC .1 . OR . PACK . FP 

U_n.ANli.KL-] 

0_ti.AN».KC.1,RIBHT 

(:j-.n.ANIi.Ki:3.RICHT2 

Q._I).AN£i.RCL":i 

Q.-i:i.ANriNOT.RCt:) 

Cl.-Ii. LEFTS 

o_D.OR.Ki::i 

(:j..IJi.0R.RCC3 
a-D. RIGHT 
H.-n.RIGHT2 

w-d.sxtl:] 

Q,.I),XOR.(:< 

(H. DEC. CON 

CJ.IB.lBliEBT 

0.. IB. DATA 

O.-IIHSO 

a. I DC 3 

O.-KC.] 

Q-KLl+l 

L^_Ki:3.CTX 

P-Kira.RIGHT 

H..,KC].RIGHT2 

H_LA 

0..1.A+KC3 

U..LA+0 

(:j..,la--kc:j 

a...LA.AND.Ki:3 

(:)..LA.ANBN0T.RCL"3 

CJ-LB 

O-LC 

O.NOT.Q 

O..N0T.RC:i 

O...PACK.FF' 

O.F'C 

0..a<FRAC) 

(:i..(.UFRAC)(B) 



1102 




1103 




1104 




1105 




1106 




1107 




1108 




1109 




1110 




1111 




1112 




1113 




1114 




1113 




1116 




1117 




1118 




1119 




1120 




1121 




1122 




1123 




1124 




1125 




1126 




1127 




1128 




1129 




1130 




1131 




1132 




1133 




1134 




1135 




1136 




1137 




1138 




1139 




1140 




1141 




1142 




1143 




1144 




1145 




1146 




1147 




1148 




1149 




1150 




1151 




1152 




1153 




1154 




1155 




1156 
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f OLDSAM.MCR 



MICR02 1L(02) 18-JAN-82 16J1VJ40 
Cross Reference Listind - Macro Names 



Psae 



S4 



O.-O+n 

0_tl+KC3 

0..0+KCD + 1 

H-O+LC 

H_0+PC 

Cl-Q-D 

H_Q-D-1 

H_0-KC3 

H.Q-KC]-! 

(3_Q-LC 

«_0-LC-l 

«_0-MASK-l 

O..Q,0XTC].LEFT 

(:i..(j.oxTC3.0R.ri 
0-n.ANii.Ki;:] 

H_Q.AND.Ki;3.RI6HT 

«_Q.ANII.KC3.RI6HT2 

U-O.AND.RCC] 

n.a.AND.RCl 

U-G . ANDNOT . H 

H_a.ANtiN0T.KC3 

Q-Q.ANDN0T.RCC3 

H-O.LEFT 

a_Q.LEFT2 

a-tl.0R.KC3 

I3_Q.0RN0T.MASK 

CJ-Q. RIGHT 

(3_Q.RIGHT2 

a_Q.SXTC:i 

R..Q.XOR.KE:] 

{:j_R<PRN).ANriNDT.a 

(:<_R<PRN+1> 

(:j_R<PRN+l>.ANri.Q 

(:)-R<sc) 

i:)_R(SRC!l).ANri.KCJ 

(3_RC ( SC ) 

O-RCC] 

a.RCC1<FRAC> 

(:)_RC3 

a-RC3(FRAC> 

a-RC3.ANri.KC3 

«_RC3.AND.KC3.RIGHT 

«_RC3.ANriNOT.KC:3 

O_RC3.0R.KC3 

0_SC 

CJ-SHF 

R(DST)„ALU 

R<DST)_D 

R(DST)„Ii.SXTC3. RIGHT 

R(PRN)_0+D.RLOG 

KMPRN)..ALU 

F«(PRN)_D 

R(PRN)_D+KC3.RL0G 

R(PRN)_D-KC3.RL0G 



1157 




1156 


* 1820 


1159 




llAO 




1161 




1162 




1163 




1164 


# 1825 


1165 




1166 




1167 




1168 




1169 




1170 




1171 




1172 




1174 




1173 




1176 




1175 




1177 




1178 


* 1781 


1179 




1180 




1181 




1182 




1183 




1184 




1185 




1186 




1187 




1188 




1189 




1190 




1191 




1192 




1193 




1194 




1195 




1196 


# 1763 


1197 




1198 




1199 




1200 




1201 




1202 




1203 




1205 




1206 




1207 




1209 




1210 




1211 




1212 




1213 
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OLCSAM.MCR 



HICR02 1L<02) 18-JAN-82 16tlV:40 

Cross Reference Listing -• Macro Names 



F'isae 



R<PRN)....D.OR.Q 

R<PRN),.riClQ 

R<PRN)..KC.l 

R<PRN)_LA+Ki:.1.RL.r.)G 

R(PRN)_L,A+a 

R<PRN)_l.A-K[::3.RL0fj 

R(PRN)....LAi:::iMASK 

R(PRN)...Lt; 

R(PRN)....PACK.FP 

R<PRN>..Q 

R<PRN>..rHKi:.l,RLOG 

R(PRN>_0-K[:3.RL.06 

R(PRN+1>..,ALIJ 

K<PRN+l)..ri 

R<PRNH)-.ri.OR.a 

R<PRNH)_Kt..l 

R(PRN+l)..l.,A 

R(PRNfl)..LC 

R(PRN+1) .1} 

R(!5(:)..ALU 

R<5C).-,II 

R<SC)..K[::) 

R<!3C)...LA 

R<SC)..LA+ri 

R<SC)..L.A-ri 

R(SC)_l..C 

R(!3C)...a 

R(SP1).,AL.U 

R<SPl)..ri 

R(SPi)-Ki::3 

R<SP1)..PACK.FP 

R(!3P1)..Q 

R(SPl + .t>.-L,C 

R<SP1H)-Q 

R(SRC!l>...Al..U 

R<i3R(.:!l)_ri(Ii) 

R( SRC). -ALU 

R(SRr,>...n 

RdSRO.IHB) 

R(!3RC>_Ii+Ki:3.RL.Oti 

R(SRC>-ri-KC:i.RLOG 

R<SRc;)_L.n 
R(SRc:)..a 

R6..n+Kt1.RL,C)Ci 

R6.J.A+Ki:i.RI..()G 

R6^LA-Kr:].RL.0G 

R(:(!3t;)..,0-L.C 

RC(SC) -ALU 

RC< SO. .ALU. RIGHT 

RC<!3C)...ri 

RC<i3C;)....0 

RCc:ixvA_ri+Q 
Rci:]-0 
RCC.i..o+K(;:i+i 
RCc:]..o+i..c+i 



1214 
1215 
121A 
1217 
1218 
121V 
1220 
1221 
1222 
1223 
1224 
122S 
1226 
1227 
1228 
122V 
1230 
1231 
1232 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1261 
1262 
1263 
1265 
1266 
1267 
1268 
1269 
1271 
1272 
1273 
1274 
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f OLtlSAH.HCR 



MICR02 1L<02) 18-JAN-82 16J19J40 
Cross Reference Listina - Macro Names 



F'i'3*3e 



RCC.1™0+«ASK+1 

Fi;Ci:3_0+MASK+l.RIGHT2 

RCZ1.0~D 

RCC]_ALll 

RCC1_ALU.LEFT 

RCC3_ALU.LEFT2 

RCCa_ALU.LEFT3 

RCC3_ALU. RIGHT 

RCC3_AL.U.RIGHT2 

RCC3_II 

RCC3_D<B) 

RCC3_D+KC] 

RC£3..V~KC3 

RCC3.Ii.0XTC] 

RCC3-D.AND.KT3 

RCC3_n. AND. MASK 

RCC3-D.ANriNOT.O 

f{CC3_n.CTX 

RCC3_D.LEFT 

RCC3_ri.LEF--T3 

RCC3_D.OR.KC.3 

RCC3_n.0R.Q 

RCC3_D.ORNOT.KT3 

RCC3_ri.SXTC3 

RCC3_KC3 

RCC3_KC3+1 

RCC3..KC3.LEFT2 

RCC3_KC3.L.EFT3 

RCC3.Kr3.RIGHT2 

f«CC3_LA 

RCC3_LA+LEi.CTX 

RCC3_LA-KC3 

FiCC3..LA.ANIi.KC3 

RCC3_LA.CTX 

RCC3_L£I 

RCC3-I-B.L.EFT 

RCC3_L.C 

RCr3.N0T.Q 

RCC3_PACK.FP 

RCC3_PC 

fitCC3_Q 

RC[3_Q+1 

RCC3_0+KC3 

RCC3_CI+L.C 

RCC]_Q+PC 

FtCC3_0+PC+l 

RCC3-Q-KC3 

RCC3_Q-LC 

RCC3_Q-MASK-1 

RCC3_a.OXTC3 

RCC3-Q.ANIi.KC3 

RCC3_a.ANIiN0T.KC3 

RCC 3-0. LEFT 

RCC3-Q.LEFT3 

RCC3_Q, RIGHT 



1275 




i276 




1277 




1278 




1279 




1280 




1281 




1282 




1283 




1284 




1285 




128A 




1287 




1288 




1289 




1290 




1291 




1292 




1293 




1294 




1295 




129A 




1297 




1298 




1299 




1300 




1301 




1302 




1303 




1304 




1305 




1306 




1307 




1308 




1309 




1310 




1311 




1312 




1313 




1314 




1315 




1316 




1317 




1318 




1319 




1320 




1321 




1322 




1323 




1324 




1325 




1326 




1327 




1328 




1329 
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i OLDSAM.HCR 



MICK'02 1L(02) 18-JAN-82 16:i9!40 
Cross Reference Listina - Macro Names 



F'asSe 



57 



RCC3_Q.RIBHT2 

Rcci-o.sxTi:;] 

RCC.1_RL0G. RIGHT 

RETURNO 

RETURNl 

RETIJRNIO 

RETURNl 00 

RETURNIOC 

RETURN lOE 

Hi;ETURN12 

RETURN 18 

RETURNIF 

RETURN2 

RETURN20 

RETURN24 

RErURN3 

RETURN4 

RETURN40 

RETURN60 

RETURN61 

RETURNS 

RETURN9 

FJETURNF 

RETURNC3 

RLfJ(3. EMPTY? 

ROR? 

Rr.1«VA.,.LA+KT.1 

RC3»yA ...LA- KC.1 

RC:iXVA...LA-KC1.RI..0G 

RC3!fVA..Q-KT1 

RC3..0 

RC3_0+L.B+1 

RC3...0-1 

Rc:]..o-i:i 

RC3_0~Ki:;3 
RC.l.-0-lJEl 
RC3...0-0 
RCJ-ALU 

rc 3.. alu. left 
rc:]..alu.leet:iii 
rc3..alu. right 
rc3..alu.right2 

RC:j..ti 
RC3..Il+Kr3 
RC3..D+Q 
RC3..D+Q+1 
RCl.n -KC] 

Rn:3..ri-Lc;-i 

RC3..D-Q 

RCi_D.ANn.Kr:] 
RC.T..rt.aR.Lc; 

RCJ_n.OR.PACK.FP 
RC 3.-11. OR. 
RC3-KT3 
RC3..LA 



1330 




1331 




1332 




1590 




1591 




1S92 




1593 




1S94 




1595 




159(4 




1597 




1598 




1599 




lAOO 




1<401 




1602 




1603 




1604 




1605 




1606 




1607 




1608 




1609 




1610 




1698 




1699 




1334 




1335 




1336 




1337 




1338 




1339 




1340 




1341 




1342 




1343 




1344 




1345 


* 1821 


1346 




1347 




1348 




1349 




1 350 




1351 




1352 




1353 




1354 




1355 




1356 




1357 




1358 




1359 




1360 




1361 




1362 





1826 
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t OL.DSAM.MCR 



micro;.! 1L.(02> 18-JAN-82 16!19!40 

Cross Reference Listina - Macro Niimes 



Pasfe 



f!C3_L.A+D 

FJCJ-LA+ti+l 

FifC3_LA+KCl 

F!C3„L.A+KC3H 

FJCJ.LA+KTil.RLOO 

fltC.l..LA+LC 

FtCa_LA+MASK+.t 

RC3_LA+Q 

Fi;C3_LA-ri 

F}C]_LA-KC: 

RC3_LA-KC:.RL0G 

f!C.l_LA-MASK-l 

RC]_LA-Q 

F!C:..LA.ANtl.Ki:3 

F!Ca_LA.DR.ri 

FilCJ-LA.ORNOT.MASK 

FJCJ.LB 

FiC3_LC 

fiC3_LC. RIGHT 

RC.l_NOT.O 

RC1_N0T.ri 

RCJ.NOT.MASK 

RC3_N0T.O 

RC3.PACK.FP 

RC3„0 

RC]..n+l 

RC1_Q+3 

RC3..0+KC:] 

RC3..Q+LB 

RC3_Q+LC 

Ri;3_Q-n 

Ri:3_Q-n-i 

RC3_0-Kr.l 

RC3_a-KC3.RLOG 

RC3_a-LC 

RC:i_Q.AND.KCl 

RC3_0.ANIIN0T.KC1 

RC3,.0,0R.D 

RC3..0.0RraT.KC3 

RC3..0. RIGHT. 1 

RC3..RL0G. RIGHT, 1 

SCSSTATE-STATE -RCJCEXP) 

BC.GT.O? 

BC.NE.O? 

iliC? 

SC_0(A) 

SC..0-KC3 

SC_ALU 

SC.ALUCEXP) 

SC„D 

SC..D<EXP> 

!3C_D(EXP><A> 

SC_D(EXP)(B> 

SC..D-KC3 

SC_D.OXTE3-KC3 



1363 




1364 




13(65 




1366 




1367 




1368 




1369 




1370 




1371 




137.? 




1373 




1374 




137S 




1376 




1377 




1378 




1379 




1380 




1381 




1382 




1383 




1384 




138i5 




1386 




1387 




1388 




1389 




1390 




1391 




1392 




1393 




1394 




139a 




1396 




1397 




1398 




1399 




1400 




1401 




1402 




1403 




1405 




1701 




1702 




1703 




1406 




1407 




1408 




1409 




1410 




1411 




1412 




1413 




1414 




1415 





1830 
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OL.nSAM.HCR 



micro:? 1L<02) 18-JAN-B2 16:i9J40 

Cross Reference Listina - Macro Naiiies 



f'asfe 



!dC. 
!3C. 

i:;c. 

SC. 
SC. 
BC. 
SC. 
SC. 
SC. 
SC. 



.0.0XTC3.X0R, 

D.AND.KX] 

D.0R.KC3 

.D.SXTC3 

,EAI.U 

FE, 

KC3 

KLM.ALU 

l-A 

LA.ANIi.KLM 



KC.] 



SC.LC(KXF') 

BC..NABS < SC-FE ) 

SC-PSLADIiR 

SC_« 

SCIUEXP) 

aC..U(EXP)(B) 

sc„a+Kc:i 

SC.O-KXJ 
SC_Q.AND.KC] 

sc_ct.0R.Kr:) 
sc..o.BXTi::i 
scRcr: J 

SC-RCCKEXP) 

SCRLM 

SC„RC.1(EXP) 

sc„Rc:i.ANri.KT:i 

SC...SC+.1 

SC..SC+EXP<0)<A) 

SC_SC+FE 

sc..sc+kc:j 

SC_SC+SHF.VAl 

SC.SC-FE 

SC_!3C-KC:] 

SC.SC-SHF.VAL 

!:iC_SC.ANDNOr.FE 

SC„!3C.ANUN0T.Kf::] 

SC..SC.0R.KC3 

SC.SHF.UAl. 

SC-STATE 

SCSTATE , ANHNOT . KC 3 

SC...STArE.0R.KC3 

SCNOT.Sri 

SD.„,'3S 

SET ,CC< BYTE) 

SET. CC< INST) 

SET.CC(L.ONO) 

aET.CC<ROR) 

SET. CC< WORD) 

SET. FPU 

SET. NEST. ERR 

SET.PSL.C<AMX) 

SET . V 

SKSNSy 

SPEC 

SPECCl 



1416 




1417 




1418 




141V 




1420 




1421 




.1422 




1423 




1424 




1425 




1426 




1427 




1428 




1429 




14;J0 




1431 




1432 




1433 




1434 




1435 




1436 




1437 




1438 




1439 




1440 




1441 




1442 




1443 




1444 




1445 




1446 




1447 




1448 




1449 




1450 




14S1 




1452 




1453 




1454 




1455 




1456 




1457 




1458 




1612 




1613 




1614 




1615 




1616 




1617 




1618 




1619 




1620 




1704 




1621 




1622 
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; OLDSAM.MCR 




MICROS 1L(02) 


? 




Cross Reference 


SRC. PC? 




170S * 


SS? 




170<f, » 


SS..O*SIi..O 




14S9 « 


SS..AI..U15 




14A0 # 


SS..SII 




14A1 * 


SS-.SS.X0R.ALU15XSri_ALU.15 


14A2 * 


START.. TB 




162.5 ♦ 


STATE:<7)? 




1707 # 


STATEO? 




1708 # 1777 


EST ATE 1-0? 




1709 * 


STATE 1? 




1710 * 


STATE2? 




1711 * 


STATE3-0? 




1712 * 


STATE3? 




1713 # 


STATEI? 




1714 * 


STATES? 




1715 # 


KTATE6? 




171(?) * 


STATE7-4? 




1717 * 


STATE_0<A> 




1463 * 


STATE-AMX.EXP 




1464 * 


STATE..ri<EXP) 




1465 * 


STATE....FE 




1466 # 


STATE.. FIRST 




1467 # 


STATE-.INNEROB.J 




1460 * 


STATE., INNERSRC 




1469 # 


STATE-KC:) 




1470 * 1764 


STATE-OUTER 




1471 * 


STATE_.PREDEC 




1472 » 


STATE-Q(EXP) 




1473 » 


STATE_SC.VIA.KMX 


1474 * 


i;;TATE_SKPLONG 




1475 * 


STATE...STATEH 




1476 * 


STATE..STATE+FE 




1477 * 


STATE-STATE+KCn 


1478 * 


STATE-STATE- FE 




1479 * 


STATE-STATE KC 3 


1480 » 


STATE-STATE. AN. 


.5T00 


1482 * 


STATE-STATE. AN, 


, AT04 


1483 # 


STATE-STATE. AN, 


. DESTDEiL 


14R4 •* 


STATE-STATE. AN. 


.NOTPRcPGC 


1485 * 


STATE-STATE. AN. 


.PREtiECZERO 


1436 * 


STATE-STATE. AN. 


.5KPL0NG 


1481 * 


state-state: . anhnot . fe 


1487 * 


STATE-STATE . ANtiNOT . KC 1 


1488 # 


STATE-STATE . ANDNOT . SHF . VAL 


1489 ♦ 


STATE-STATE. OR, 


.ADJINP 


1492 # 


STATE-STATE. OR. 


.DEST 


1493 » 


STATE-STATE. OR, 


.riESTDBL 


1494 ♦ 


STATE-STATE. OR. 


,f-E 


1490 * 


STATE-STATE. OR. 


FILL 


1495 ♦ 


STATE-STATE. OR. 


FLOAT 


1496 * 


STATE-STATE. OR. 


KC3 


1491 # 


STATE-STATE. OR. 


MOVE 


1497 t 


STATE-STATE. DR. 


PATTl 


1498 # 


STATE-STATE. OR. 


PATT2 


1499 » 



18 JAN-B2 16!19!40 
i5t.in5l - Macro Naities 



Pij.*^e 



60 



1838 



1815 
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> rjl..riSAM.MCR MICR02 .1.L<02) ia-JAN~82 16}19:40 Pasie 

} Cross Reference Listinsj - Msrro Names 

JiiTOP.IB lASI * 

BUAPD 1500 * 

TB.TEST? 1719 ♦ 

TEST.TEi.RCHK 1626 » 

TEST.TB.UCHK 1627 * 

TRAP.ACCC3 1628 * 

VA31-30? 1721 * 

MA31? 1722 * 

W_AL.U 1502 ♦ 17S2 

yA_n 1503 ♦ 

UA.D+Ki:.l 1504 # 

VA_n+LC 1505 ♦ 

UA..D+n 1506 » 

yA..B.0XTC3+Q 1507 ♦ 

VA...n.ANriN0T,KC:,1 ISOS * 

VA-KCIJ 1509 » 

VA..LA 1510 » 

yA..i.A+ri 1511 * 

VA_LA>KC.l 1512 * 

UA..I.A+KC1H 1513 * 

yA...LAIPC 1514 # 

UA,.LAIQ 1515 t 

yA-LA-D 1516 # 

yA_l,,A-KC:,1 1517 t 

gA..LA-Kr3-l 1518 * 

UA...LA-0 151<l' * 

yA.LA.AND.LC 1520 * 

VA_LA.ANDN0T.KC3 1521 * 

UA..LB+ri.OXT 1522 # 

VA...PC 1523 * 

gA.,a 1S24 * 

VA..O + ri 1525 * 

VA..«(Ki:.l 1526 # 

UA-Q+LB 1527 # 

yA..QH,.B.PC 1528 * 

VA...Q+I..r 1529 * 

UA..QfPC 1530 * 

UA_.Q-KC.1 1531 # 

VA-O-LB 1532 # 

UA..a.ANDNOT.Ki:] 1533 # 

VA_RCC3 1534 # 

VA..,RCa 1535 # 

VA..VA+4 1536 ♦ 

WORD 1630 ♦ 

WRITE. BEST 1631 # 

WRITE. G. DEBT 1632 * 

Z? 1724 * 1809 

ZONED? 1725 * 
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OLDSAM.HCR MICROS U(02) 18-JAN-fJ2 1A!19:40 Pi,o(e 6? 

Cross Reference Llstinfl ■ Expression Names 
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; OLDSAM.MCR 

> 




MICR02 
Location 


1L<02) 
/ Line 


ia-JAN-82 16i 
Number IndeK 


19 


{40 




rLocation 


0/8 


1/9 2/A 




3/B 


4/C 


5/ti 




6/E 


7/F 


IJ 0000 - 13FF 
U 1400 
IJ 1408 


Unused 
1784= 
1771 


1790= 1812» 
1777 1822= 




1016= 
1827= 


1764 
1809 


1767 

1838 




1796= 


1799^ 
1833^ 



Pisae 63 



SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 



Page C-32 



OLDSAM.MCR 



MICR02 1L<02) lS-JAN-82 

U-code Hicroword Sunimaru 



16:19:40 



P3£le 



VAXDEF 
BSERCH 



BSERCH Words not 

1400-17FF in bounds 



15 



Used 

Renainind 



IS 
1009 



Total microuords used in memoru U: 15 

Total microuords remainina in memoru u: 1009 

Hidhest address used in memoru U: 140F (heK) 
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i OLtlSAM.MCR MICR02 1L(02) 18- JAN-B2 16J19J40 p.^ge ^5 

5 Error Suiniii.Dru 

F'SEis 1 uarninas: Pass 2 warniii'SsJ 

Psss 1 errors' Psss 2 errors! 



SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 Page C-34 

C.3 THE OBJECT FILE (.ULD) 



SRTOL 
f RAD IX 16 

I.14<>4:]--=0000003C19C0FA1014047405 
l.:i4053 = 0800003C01BOFA0000001408 
I.:i40e3-0001 003001 80FB0800001 409 
[.:l4093 = 0O5C1714OlC0FBO04OO01400 
t:i4003=00192[r240tCOF9080200140(6 
i::i401.]"C018003S1980F8044050006? 
i::i40<Sa=001C0020018042100010.t40C 
[..t4073=0000003C0180F800000004F8 
I..140C3=001101000180F88800101402 
(:i4023-00001B."5C0180F8000000140A 
t:i403] = 00O0tB3C0580Fa0O1404740A 
i::i40A3 = 0019201411COFA8800001'IOD 
f:i40B,l=0019300011COFA900000l409 
[:i40F3=C0012O3n0in0FAOC4O5000<))2 
i::i40D3=004Ci37140irOF80040001400 
FIELD ACF=<7J:70> 
CONTROL. :=3 
NOP~0 
SYNC--1 
TRAP-2 
FIELI.) AC;h==<57:55> 
ABORT=.t 
POLY . 1iQHE-.-i> 
PUR, UP -0 
FIELD AD!>"<47;47> 
II-iA==:l, 
VA=0 
FIELD ALU=-<A9;AA> 
A=OF 
A+B=3 
A+B+1--4 
A+B+PfiL.C'OB 
A+B.RLO(.i==A 
A~B--0 
A-B-.l=2 
A-B.RLC)G^=1 
ANri=0D 
ANDNDr=9 
B==OE 

INST.nEI---3 
NCnA=OA 
C)R=OC 
0RN0T^=7 
XCIR==8 
FIELD AMX-=<8:l!eO> 
LA=0 
RAMX-1 
RAMX . 0Xr=3 
RAMX.SXT=2 
FIELD BI-N==<7A:72> 

acc;el=6 

ALU=1B 
ALU1-0 = 15 
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c;3i==;3 

Ii.BYTE.S=18 

D3-0=J9 

DATA . TYPE =e 

riECIMAL-OF 

EAl..l.)=12 

ENI1.nPl-8 

IB.O-S 

IP.TEST=^OB 

INTtrRRI.lPT=OE 

TR2-.t==9 

IRCROM-t 

LAST.KEF'-ll 

MUl.=OC; 

NOF'-=0 

PC . MODES--^'? 

PSI..,.CC;-1A 

PSI-.M0DE = 1C: 

REI=-OA 

R0R==2 

r.c~i4 

SI(.5NS=0tl 

SRC.PC^'OA 

STATE:!- 0-17 

!3TATE7-4'=16 

T£i.TEQT==.tr 

Z=l 
FIELD DMX-<84}82> 

KHX-A 

I..B--3 

I.C=-4 

MASK=<) 

PACKED . FL==2 

PC==5 

PC. OR. LB- 1 

RBMX.-7 
FIE;L.» CCK'=<22t20> 

t;..AhX<)-6 

INST.DEP"'? 

l,0An.UBCC^=1, 

NOP=0 

NZ„ALU.yC...0=5 

N7....ALU,W,..W>6 

N....AMX.2;.,..TST.yC..,yi>=3 

RDR™4 

SET . V--2 
FIELD C1D==<45;42> 

ACK = ;,i 

C0NT=»7 

N0P = 1 

READ.KhX-OB 

READ.SC^'? 

URITE.KMX=OF 

WRITE, SC-OD 
FIELD DK''<9i:0a> 

ACCEL-~OA 

BYTE.SWAP~OB 

CLR=OF 

DAL,SC=Ori 

riAL.SV=OE 

DIV»4 

LEFT=»S 

LEFT2'-=1 
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NOP=0 

a=oc 

F;IGHT=6 
KMGHT2==2 

KHF .Fl,= V 

1NSJ.DEP~A 
L.ONG=^0 
UC)RU = :l, 
F-IEL,I) KrtL.U=<:l5:i3> 
A=0 
rt + l^,-. 

ANDNOT 2 

NAB!;i.A-B=7 
(IR-l 
FIELD EBMy= :l.9:.10> 

AMX.i;;:xf"-"2 
fe:=o 

KMX=1 

SHF.VAL=3 
FIELB FEK = <24:2'»> 

l.OAD = l 

NOF=0 
FIFLCI FS==<42!'I2> 

MCT--0 
FIEl.B IBC==<VS!92> 
BDEBT=^7 
CLR.O-OC 

c:i R. 0-3=01:; 

C.LR.O,l='i 
CLR.:l=Orp 
t;L.R,l-S.Ct)Nr:r=-OF 
CLR.2,:3:=5 
Fl..l)SH=:2 
NOP=0 
START-3 
SiOP = ]. 
FIELli in.Ai:iBR=i<<!,3:5i;)> 

Ac:c.o=,t4 

ACC.t^^::l5 

A(:;c.2=:iA 

ACC.CS==17 

c;es=oc 

C1..K.CS:=0A 
COMR=JC: 

BAY. TIME =1 

FSP=^2V 

FAUl.T^lB 

FPBA=2ri 

IBIIF^O 

:fNTE.RVAL:=OB 

ISP==2C 

Kf;iP^=2S 

MAINT^II) 

NXT.PE,R = 9 

P0BR=24 
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P0L,R=3C 

P1BR=25 

P1LK'=3D 

PARITY=lf: 

PCBB=<-SA 

PSL~OF 

Q.SV=2P 

RXCS=4 

RXliB=S 

SBX.ERR~19 

!iiBR==26 

fiCBB-M 

SI 1.0" 10 

!3IR=0E 

SLR=3E 



SS 



P~2A 



SYS. 111=3 

ro-30 

Tl=--31 
T2~;J2 
T3-3?! 
T'» = 34 
TS=3e5 
TA=3A 
T7=>37 
T8~30 

twe:r(v=i2 

TBER1-=1.'.J 

TBUPi=10 

TIME.AtiI)R = 1.fl 

TXCS-A 

TXDB-7 

UBRe:AK=21. 

IJSP=2B 

usrAc;K-20 
VECT(:)R==ori 

UCS.ADriR-22 

UCS . IIATA«'23 
FIELD lEK = <3.t;30> 

EACK~3 

IACK»'2 

ISTR=a 

NOPs-O 
ADDRESS J==<12S0> 

INT . B-4F8 

IRD-A2 

SRC;H"J.404 

SRCH.1~1,40V 

SRCI-I.2=^1.400 

SRCH.3=140i'i 

SRCH.4.-il40C 

SRCH.5=140A 

i3RCH.6=a40D 
F.TELD KMX'-^ASJSS:; 

.1 = 1 

.10-19 

. :l 4- £1 

.1B=«1F 

.19=^'2E 

.1A=3V 

.11EI-3B 

.1E=-14 
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.1F=23 
.IFOO =;.!') 

, 24--:m 

, 2B--=0B 

.;5~;? 

.30- IE 

.;5o;?o==3:? 

,34=^0A 
.3F=15 
.3FF-20 
. 4"4 

. 40=-oc; 

.4000=2C 

. 50 = on 

,6=3S 
.60=29 
.7=17 
,7C~27 
.7E==3E: 
.7F=1A 
.7FF0 = 0li;: 
.8=0 
.tlO = 10 
.8000^=11 
.88=31 
.9=36 
.A==3II 
.A0=9 
.60=^25 
.C=2t 
.C0=34 
.»=23 
.DFCF=2P 
.£003=26 
.EF=OF 
.F=18 
.F0=33 
.FF=12 
.FFOO"i;j 
.FFt:0=2B 
.FFE8=1A 
.FFFO=l£i 
.FFFl=21i 
.FFF5~3B 
.FFF6^=37 
.FFF0 = 1C 
.FFFV^=2F 
.FFFC=3t; 
. FFFF~30 
SC"'7 

!3F1.C0N=S 
SP2.C0N=6 
ZERO- 6 
FIELtr MCT~<47M2> 
ALL0U.IB.RFAli = 35 
eXTURirE.P"2C( 
.tNyALiriATE"24 
1.0CKREAD.P==3A 
L.0CKREAri.M.NO(;HK=-lA 
LC)CKREAD.V.WCHK~:lC 
L0CKUR1TE,P=2E 
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LOCKUR I TE . V . XC;HK==OE 

MEM. NOP =2 

REAri.INT.SUM'«3iS 

REAri.P~32 

REAt).V,XBCHK'=16 

REAti.V.NEWPC==t8 

read,v.nc)(:hk-~12 

REAtUV,RCHK=»10 
READ.V.UCHK^lt 
SBI.HOLn-^'O 

siu:,H0i..n+iJN„)AM==a2 

test.rchk-0 

tesi.uc;hk=4 

yALItlATE-26 
WRITE.P---2A 
WRITE. V.Ni:)CHK~OA 
WRITE. U.WCHK--OC 
r-IELD MSt;~<29:26> 
CHK.CHM-l 
CHK.rLT.t)PR==2 

CHK.c)iiri.ArinR"3 

c:lr.i-pd-8 

cl,r.nest.err==oa 

INH.CM.AriDR'-OF 

):Rri=4 
L0Ari.Ac;c;.cc~6 

UOAtl . STATE-5 
NOP~0 

READ. RL. 0(3=7 
RErRY,NO.TRAP==()ri 
RETRY , TRAF^OE 
SECONtl.REF^'OC 
SET.FPti'9 
SET. NEST. ERR^OB 
FIELD PCK»<34!;?i2> 
NOP=0 

p(:;-n-'4 

PC+2=5 
PC+4=6 
PC+N=»7 
PC;..1BA=2 

pc;.vA-=i 

VA+4=;3 
FIELD 0K=<S4:51> 
ACCEL-OE 
CLR=OF 

D^=oc; 

dec; . CON==OA 
ID^-OE 
LEFT=5 
LEFra-l. 
NOP=0 
RIGHT=A 
RIGHT2='2 
SHF-8 
SHF,FL-9 
FIELD RAMX''<77:77> 
D=0 

FIELD RBMX-=<77;77> 
FIELD SCK---<23;23> 
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LOAD-l 
NOP=(> 
FIFI.D SGN=<50!48> 
ADIi,SUEi=6 
CLR.SD+SS~7 

LaAii.sa=i 

NOP-0 

SB . FROM . SS=^4 
SS . FROM . SD==.? 
SS.XOR.AI 1)==; 
FIELD SHF=<8yU)5> 
ALU^O 

AL.u.rrr--3 

l.EFT = J, 
LEFT3-=5 
RIGHT-l' 
R.I(iMT2~4 
FIELD SI=<J)7i5E)> 
ASHL=;» 
ASHR = 1 
riIV=5 

riivri=o 

HULA=-6 

MUL ■■ = 7 

zt:RO=a 

FIELD KM!< = ;i7:iA> 
ALU=:2 

ALU.EXP=;;i 

EALI)==0 

FE-1 
FIELD JiP(:i='<41!35:> 

L0AD.Lr;.st;=6 

NOP=0 

WRITE. RC;.SC"7 

FIELD spo. Ac;=:<4j •.:m> 

LOAD. LA =2 
LCIAD.LAB==1 
WRITE.RAB-3 
FIELD SPO . ACN -<;J7 J 3S> 
PRN<1 
PRN+1-4 
SC=-5 
SPIH=^<r. 

spj.api-o 

SP2.SP1=2 

SP2.SP2-1. 
FIELD BPt».ACNll==<37!35> 

DST.MiT = l 

DST.SR02 

SC=5 

SRC. OR. 1=4 

SRC . SRC~-0 
FIELD SP0,R="::4i:;S9> 

L0AD.LAIi=4 

LOAD . LABI . WRITE . RC= 6 

LOAD.LC-2 

L0AD.LC.WRITE.RAB1.==7 

WRITE. RAB==5 

WRITE. RC=3 
FIELD SP0.RAB==<3B:35> 

AP^'OC 

FP='OD 
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R0--0 
Rl~l 

RJ5~(>f- 

R2-2 

R3=3 

R4~4 

R3='5 

RA=<f) 

R7= 7 

FXElJi HI'O , RC-s:38 : 3S> 
LC;.SV=8 
MEIT,VA=OF 

pc:.sv=oc 

fTE.MrtSK=OF 
PTE,PA=OB 
PTE , yA==OA 

sc . sv-on 

T0=0 

r,t=i 

T2==2 
T4= .^ 

t;v 5 

J7-7 

va.rep = oe: 

yA . BV^^^y 
FlELli SUB="::65:64> 
CAI..L~1 
NOP-0 

RET-2 

sp[;t:==3 

FiE.i.ri yAK=<2f.);2;.i> 
i,.cmti==i. 

NOP=iO 
END 



APPENDIX D 
THE TEST PROGRAM 



.TITLE 
.PSECT 



ESTEST - PROGRAM TO EXERCISE BSERCH TEST MICROCODE 
BSTEST 



(Open the tei'minal for output 
BEGINS PUSHL #1 



PUSHL 
PUSHL 
PUSHL 
CALLS 



*0 

#0 

*-l 

♦4.FIL0PN 



$A.l]tou writers 

»No Dome 

FNffime Icmath = 

STTY chantjl 

»Or-en terminal for output. 4 parsmetor; 



PSiJve current XKC SCB vector. Set XFC vector to 2 for access to user microcode 
*CMKRNL..S ST_VEC (Chande mode to kernal % set vector. 

BLBS ROnINtTA JBranch if no error setting vector. 

♦EXIT.S RO »Exit with error status. 

^Initialize each londword in ARRAY with with its address. 
.TNITAS CLRL RO 

MOVAL ARRAY »R1 
2»; MOVL R1»<R1)+ 

AOBLSS ♦t000»R0»2» 

fStart with RO eaual to the address of ARRAY minus one. Bo binara search on 
PARRAY and check that search produced the correct result. Increment RO bn one 
5and re-search ARRAY» checkinsf the resultsr until RO is one more than the 
vhislhest value in ARRAY 

MOVAL ARRAY- IrRO ?INIT COMPARAND 

LOOP? MOVAL ARRAY. Rl SLOWER BOUND 

MOVAL ARRAY+3996fR2 SUPPER BOUND 

.BYTE "XFC JINVOKE THE SPECIAL MICROCODE 

BEQL NOMCH JBRANCH IP NO MATCH FOUND 



Match. See if it should have matched. 



MATCH? 



BITL 

BEQL 

PUSHAB 

PUSHL 

BRW 



t3 r RO 

RICHK 

BDFND 

BDFNDL 

ENDIT 



JShould have matched if RO is 
rlons-lword allisJned. 
M-'ush address of error messas-le 
SPush lenath of error message 
Sand £lo report error 



Match. See if Rl has the correct value. 



RICHK : 



CMPL 

BEOL 

PUSHAB 

PUSHL 

BRW 



RO.CRl) 

BUMP 

BDADD 

BDADDL 

ENDIT 



?SEE IF Rl HAS THE CORRECT VALUE 
rALL OK 

fPush address of error messasle 
JPush lensth of error messaae 
Sand £lo report error 



No match. See if it should not have matched. 



NOMCH ; 



BITL 

BNEQ 

PUSHAB 

PUSHL 

BRW 



t3>R0 

BUMP 

NOMAT 

NOMATL 

ENDIT 



SShuuld not match if RO is not 
Slonaword allislned. 
SPush address of error messas-le 
SPush lenath of error messaae 
Sand Ho report error 



vlncrement RO and branch to top if not done. 
BUMP} AOBLEO #ARRAY+3997»R0fL00P 
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• PAGE 

>A11 done with no errors. Report successfuX campletlcin. 

PUSHAB DONE fPush addr€;s« of coirifletion messaae 

PUSHL nONEL fPush lenath of completion message 

vOutPut endin£l messa-jer restore original XFC vector> and ejiit. 
END.XT} PUSHL *-l 

CALLS #3.FIL0UT 

PUSHL *-l 

CALLS #1»F1LCLS 

«CMKRNL_S RSTOR JChanae mode to kernal % refstore vector 

»eXIT-.S RO SEKit with status 

PRoutine to save and set a new XFC SCB vector. 

ST_UEC: .WORD 

MOVL EXE*GL_SCB»R4 JR4 fjets SCBB 

MOVL "X14(R4)»0LDV fSave the vector at SCBB+14<he>!) . 

MOUL #2»"X11<R4> (Make the new vector at SCBBH4(he;,)=2 

MOVL *1»R0 (Indicate success and 

RET (return 

rRoutine to restore oriainal XFC SCB vextor. 

RSTOR ', . UORD 

MOVL EXE»eL..SCB»R4 (R4 slets SCBB 

MOVL 0LDUi>"X14(R4) fRestore original vector 

MOVL #li>RO (Indicate success and 

RET (return 



BDFNDJ 



.PAGE 
.ASCII 



HDFNDLJ .LONG 



•Search reports a match when it should not. 
. -EDFND 



BDADD: .ASCII 
BDADDLS .LONG 



'Search reports wrona address an match." 
.-BDADD 



nomat; 
nomatl: 



.ASCII 
.LONG 



"Search does not find match when it should." 
.-NOMAT 



DONE ; 
nONEL : 



.ASCII 
.LONG 



"BSTEST successful completion. 
.-DONE 



.PSECT ARRAY » LONG 



OLDVt 

array; 

.END 



.LONG 
.LONG 
.BLKL 
.BLKL 
.LONG 

BEGIN 







1 

1000 





(BLOCK OF 1000 LONGUORDS 
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INDEX 



in constraints, 2-13 

. (Period) , 2-9 
.ADDRESS, 2-5 
.BIN, 2-15 
.CASE, 2-7 
.CCODE, 2-3 
.CHANGE, 2-15 
.CREP, 2-15 
.DCODE, 2-3 
.DEFAULT, 2-5 
.ECODE, 2-3 
.ENDIF, 2-14 
.hexadecimal, 2-2 
.ICODE, 2-3 
.IF, 2-14 
.IFNOT, 2-14 
.LIST, 2-15 
.LTOR, 2-2 
.MCODE, 2-3 
.NBIN, 2-15 
.NCREF, 2-15 
.NEXTADDRESS, 2-5 
.NLIST, 2-15 
.OCODE, 2-3 
.OCTAL, 2-2 
.PAGE, 2-3 
.PARITY, 2-7 
.RANDOM, 2-12 
.REGION, 2-11 
.RTOL, 2-2 
.SELECT, 2-7 
.SEQUENTIAL, 2-11 
.SET, 2-7, 2-15 
.SHIFT, 2-7 
•TITLE, 2-3 
.TOC, 2-3 
.UCODE, 2-3 
.VALIDITY, 2-6 
/INITIAL, 3-6 
/LIST, 2-17 
/NOLIST, 2-17 
/NOULD, 2-17 
/ULD, 2-17 

Address sets, 2-12 



Address space, 2-11 
Address- spaces 

disjoint ranges, 2-11 
Allocation 

method of, 2-11 

random, 2-12 

sequential , 2-11 
Arithmetic functions, 2-7 
Assembler 

description of, 2-1 

functions, 2-1 
Assembler user interface, 2-16 
Assembly 

microprogram, 2-1 
Asterisk characters 

in constraints, 2-13 

Base 

of numbers, 2-2 
Bit direction, 2-2 
Bit numbering, 2-2 
Blocks 

in conditional assembly, 2-15 
Boolean functions, 2-7 

Case function, 2-7 

Changing expression names, 2-15 

Characters 

in names, 2-4 
Command line 

MICLD, 3-5 

MICR02, 2-16 
Comments, 2-4 
Communication 

for programs, 2-14 
Comparison functions, 2-7 
Conditional assembly, 2-14 

blocks, 2-15 
Constraints, 2-12 

characters in, 2-13 

inner, 2-13 

terminating, 2-13 
Contents 

adding entry to, 2-3 

field indicator, 2-9 
Continuation character, 2-10 
Controlling listing format, 2-15 
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Counters, 2-9 

in value-definition, 2-6 

Defaults, 2-5 

for jump field, 2-5 
Defining 

address space, 2-11 

field-names, 2-4 

value-names, 2-6 
Definitions 

field, A-1 

macro, A-12 
Direction 

of bit numbering, 2-2 
Disjoint ranges 

in address space, 2-11 

Entry vector, 4-2 
Error messages 

MICLD, 3-10 
Examples 

using MICLD, 3-6 

using MICR02, 2-18 
Exceptions, 4-2 
Execution 

microprogram, 4-1 
Expression-names, 2-7 

changing, 2-15 

setting, 2-15 
Expressions, 2-7 

expression-names, 2-7 

field contents indicator, 2-9 

function calls, 2-7 

numbers, 2-7 

predefined names, 2-9 

value names, 2-8 
Extended function call, 4-1 

Faults, 4-2 

Field contents indicator, 2-9 

Field definitions, A-1 

Field name, 2-4 

Field-definitions 

form of, 2-4 
File 

multiple input 
MICLD, 3-5 
MICR02, 2-17 
parameters 
MICLD, 3-5 
MICR02, 2-17 



qualifiers 

MICLD, 3-6 

MICR02, 2-17 
Functions, 2-7 
MICLD, 3-1 
MICR02, 2-1 

Initialization 

pattern, 3-2 
default, 3-2 
Initializing 

WCS, 3-2 
Initialization 

pattern 
file qualifier, 3-6 
Instruction 

XFC, 4-1 
Interface 

MICLD, 3-5 

MICR02, 2-16 

Jump field, 2-5 

Keywords 

. (Period) , 2-15 
.BIN, 2-15 
.CCODE, 2-3 
.CHANGE, 2-15 
.CREF, 2-15 
.DCODE, 2-3 
.ECODE, 2-3 
.ENDIF, 2-14 
.HEXADECIMAL, 2-2 
.ICODE, 2-3 
.IF, 2-14 
.IFNOT, 2-14 
.LTOR, 2-2 
.MCODE, 2-3 
.NBIN, 2-15 
.NCREF, 2-15 
.NLIST, 2-15 
.OCODE, 2-3 
.OCTAL, 2-2 
.PAGE, 2-3 
.RANDOM, 2-12 
.REGION, 2-11 
.RTOL, 2-2 
.SEQUENTIAL, 2-11 
.SET, 2-15 
•TITLE, 2-3 
.TOC, 2-3 
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.UCODE, 2-3 

Left-bit, 2-4 

Listing controls, 2-15 

Listing file 

qualifier, 2-17 
Loader 

functions, 3-1 

user interface, 3-5 
Loading 

microprogram, 3-3 

Macro body, 2-9 

Macro definitions, A-12 

parameters, 2-10 
Macro names, 2-9 
Memories 

communication among, 2-13 
Memory-indicator, 2-3 
Messages 

error 
MICLD, 3-10 
MICLD 

error messages, 3-10 

functions, 3-10 

user interface, 3-5 
MICR02 

description of, 2-1 

functions, 2-1 
MICR02 user interface, 2-16 
Microinstructions 

continuation character, 2-10 

form of, 2-10 
Microprogram 

assembling the, 2-1 

executing the, 4-1 

loading the, 3-3 
Microwords, 2-11 

creation of, 2-11 

field-definitions, 2-4 
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